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PREFACE. 


The  following  remarks  on  the  nature  of  cholera  are 
intended  to  illustrate  the  theory,  which  refers  the 
disease  to  functional  disorder  of  the  central  parts  of 
the  sympathetic  nervous  system,  excited  through 
the  medium  of  the  stomach. 

The  origin  of  this  theory  may  he  traced  to  a very 
early  period  in  the  history  of  cholera.  It  was  dis- 
tinctly alluded  to  by  some  of  the  medical  officers  in 
the  East  India  Company’s  service,  during  the  first 
outbreak  of  the  disease  in  India ; but  it  was  not  until 
after  the  appearance  of  the  disease  in  Europe,  that 
the  attention  of  medical  men  can  be  said  to  have 
been  specially  directed  to  establish  its  correctness. 
The  success  which  has  hitherto  attended  their  efforts 
has  been  incomplete,  and  there  are  still  many  diffi- 
culties connected  with  the  subject,  which  require  to 
be  removed,  before  it  can  be  expected  that  the 
theory  proposed  will  be  generally  approved  of. 
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The  most  conclusive  arguments  in  its  favour,  will 
be  found  to  hinge  upon  a correct  interpretation  of 
some  of  the  more  remarkable  symptoms  of  the  dis- 
ease, as  the  suppression  of  urine,  the  altered  con- 
dition of  the  blood,  the  state  of  the  circulation,  and 
the  flux  from  the  stomach  and  bowels;  considerable 
attention  has  therefore  been  bestowed  on  this  branch 
of  the  subject;  and  in  the  attempt  which  has  been 
made  to  elucidate  these  phenomena,  it  may  be  thought 
that  others  equally  essential  to  the  disease  have  not 
received  their  due  amount  of  consideration : if  this 
should  be  the  case,  it  is  not  because  such  symptoms 
are  regarded  as  less  important,  but  only  from  their 
being  less  distinctive  of  cholera. 

The  writer  feels  that  in  an  inquiry  which  has 
baffled  many  of  the  most  distinguished  members  of 
the  profession,  he  has  no  right  to  anticipate  any 
great  success;  but  his  object  will  be  attained,  if  he 
can  contribute  to  explain  some  of  the  phenomena  of 
the  disease  which  are  admitted  to  be  obscure ; and, 
by  so  doing,  to  prepare  the  way  for  a more  rational, 
and  it  may  be,  a more  successful  mode  of  treat- 
ment. 

12,  Park  Place,  Upper  Baker  Street, 
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ON  THE  NATURE  OF  CHOLERA. 


♦ 

INTRODUCTION. 

There  is  probably  no  disease  respecting  which  more 
conflicting  opinions  have  been  entertained  than 
cholera.  Its  origin  has  been  ascribed  to  almost  all 
the  causes  that  have  been  at  any  time  supposed 
capable  of  giving  rise  to  disease,  while  the  viscera 
of  the  head,  the  chest,  and  the  abdomen  have  been 
respectively  referred  to  as  its  primary  seat.  As  it 
would  be  contrary  to  the  object  of  the  present 
treatise  to  enter  into  a description  of  the  merits  of 
these  different  theories,  I shall  proceed  to  notice 
those  only  which  have  represented  cholera  to  be 
due  to  an  affection  of  the  sympathetic  nervous 
system. 

The  very  indefinite  information  we  possess  respect- 
ing the  functions  of  the  sympathetic  nerve  in  health, 
must  necessarily  increase  the  difficulty  of  investi- 
gating its  diseases,  and  the  strongest  arguments 
adduced  on  some  points  connected  with  the  subject, 
will  consequently  be  found  to  amount  to  scarcely 
more  than  good  presumptive  evidence  in  favour  of 
the  theory  proposed.  Although  this  may  at  first 
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sight  appear  unsatisfactory,  yet  the  same  is  the  case 
with  many  other  diseases  of  frequent  occurrence, 
which  we  are  equally  at  a loss  to  refer  to  their 
primary  seat,  and  can  only  guess  at  their  probable 
nature  from  symptoms  which  often  admit  of  more 
than  one  interpretation ; and  which  are  neither 
uniform  nor  constant  in  their  occurrence.  No 
difficulty  of  this  kind  can  generally  be  complained 
of  in  cholera,  as  its  symptoms  are,  for  the  most  part, 
sufficiently  definite  in  their  character,  and  regular 
in  the  order  of  their  occurrence,  as  to  leave  the 
observer  in  no  doubt  respecting  what  disease  the 
patient  is  suffering  from.  This  is  a point  of  con- 
siderable importance  in  the  pathology  of  cholera, 
and  contrasts  favourably  with  many  other  diseases 
referrible  to  the  nervous  system,  and  more  especially 
with  the  Protean  character  of  the  symptoms  in 
hysteria.  It  indicates  that  cholera  proceeds  from 
some  uniform  cause,  which,  however  mysterious  it 
may  be  in  its  process,  is  certain  in  its  results. 

The  merit  of  having  first  directed  attention  to  the 
sympathetic  nervous  system,  as  the  probable  seat  of 
disorder  in  cholera,  is  due  to  some  of  the  surgeons 
of  Bengal,  who  seem  to  have  entertained  the  same 
view  respecting  the  nature  of  the  disease,  as  that 
which  it  is  the  object  of  the  present  treatise  to 
establish.  In  the  report  of  the  first  epidemic  of 
cholera  in  Bengal,  Jameson  observes,  “the  preceding 
remarks  would  seem  then  to  warrant  a conjecture, 
that  the  stomach  and  small  guts,  are  the  primary 
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seat  of  lesion  in  cholera.  It  remains  to  inquire  of 
what  nature  this  lesion  is.  By  some  it  has  been 
assumed  to  consist  in  a violent  affection  of  the  nerves 
distributed  on  their  inner  surface,  superinducing 
great  general  disturbance  of  the  nervous  influence, 
and  universal  depression  of  the  system.  But,  if  this 
were  the  case,  the  symptoms  in  cholera  should  be 
similar  to  those  of  other  disorders  manifestly  affect- 
ing the  brain  and  sensorium  by  sympathy  with  the 
nerves  of  the  stomach.  And  yet  how  different  are 
they  from  the  drowsiness,  loss  of  memory  and  of 
voice,  stupor,  and  universal  convulsions,  which  always 
speedily  follow  the  application  of  narcotic  substances 
to  the  inner  coats  of  the  stomach.”3  The  objection 
here  urged  against  the  theory  by  J ameson,  need  not 
deter  us  in  the  present  day  from  accepting  it.  On 
the  contrary,  this  absence  of  sympathy  between  the 
brain  and  the  stomach,  which  appears  to  be  con- 
sidered as  the  only  stumbling-block  in  the  way,  will 
subsequently  be  found  to  furnish  one  of  the  strongest 
arguments  in  its  favour. 

The  opinion  thus  early  and  distinctly  enunciated 
in  Bengal,  was  to  some  extent  entertained  in  the 
other  presidencies  of  India,  on  the  first  invasion  of 
the  disease.  Scot  observes,  in  the  preface  to  the 
Madras  report,  that  “ the  symptoms  of  cholera  may 
be  explained  by  supposing  a diminished  energy  of 
the  nervous  system,  but  especially  of  that  part  of  it 
which  supports  the  vital  and  natural  functions 

* “Bengal  Report  on  Cholera:”  Calcutta,  1820,  pp.  81,  82. 
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The  diminished  energy,  assumed,  of  the  nervous 
system,  accounts  for  the  depressed  state  of  the  cir- 
culation, and  the  depraved  respiration  ; and  we  may 
suppose  that  these  two  functions  are  so  intimately 
connected,  that  an  irregularity  of  the  one  will  affect 
the  other.  It  is  not,  however,  intended  here  to 
advance,  that  the  suppression  of  the  circulation,  and 
the  depravation  of  the  function  of  respiration,  stand 
in  the  relation  of  cause  and  effect.  It  is  rather 
believed  that  they  both  are  effects  of  the  same 
cause.” b 

It  may  probably  be  supposed,  that  as  Scot  did 
not  publish  his  report  on  cholera  until  four  years 
after  the  appearance  of  Jameson's  report,  that  this 
opinion  was  in  some  measure  borrowed  from  that  of 
the  Bengal  surgeons.  But  so  far  from  such  being 
the  case,  there  is  evidence  to  prove,  that,  at  a very 
early  period  (nearly  two  years  before  the  publication 
of  the  Bengal  report  on  cholera),  the  disease  in  the 
Madras  territories  had  been  ascribed,  not  only  to  an 
affection  of  the  sympathetic  nervous  system,  but  the 
stomach  and  intestines  had  also  been  referred  to  as 
its  primary  seat.  In  a letter  from  Darwar,  dated, 
“ 6th  September,  1818,”  assistant-surgeon,  J.  Stone, 
observes,  “ Whether  it  (cholera)  is  owing  to  the 
influence  which  the  morbid  affection  and  diseased 
state  of  the  nerves  of  the  stomach  and  intestines 
have  upon  the  animal  economy  by  sympathy,  that 
the  distressing  symptoms  which  mark  this  disease 

b i;  Madras  Report  on  Cholera:”  Madras,  1824.  Preface,  ]»p.  36,37. 
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are  induced,  I do  not  feel  myself  prepared  to  say,  but 
I am  much  inclined  to  give  them  the  credit  of  it.” c 
From  the  date  of  this  letter,  it  is  probable,  that  the 
opinion  it  contains  was  the  result  simply  of  personal 
observation  of  the  disease,  independent  of  any  inter- 
communication of  ideas  on  the  subject  with  the 
surgeons  of  Bengal. 

The  Editor  of  the  “ Bombay  Reports  on  Cholera,” 
although  he  professes  to  have  formed  a less  decided 
opinion,  may  be  quoted  as  partially  supporting  the 
same  view.  He  states  “ that  the  united  testimony 
of  all  who  have  witnessed  it  (cholera)  seems  to  shew, 
that  there  is  a somewhat  which  presses  heavily  and 
suddenly  on  the  vital  functions,  and  on  many  occa- 
sions, resembles  the  effects  of  a poison  taken  into 
the  stomach  or  applied  to  the  blood ; but  whether  it 
acts  more  immediately  upon  the  circulating  system 
or  the  nervous,  we  cannot  determine.”*1 

Considering  the  early  period  at  which  these  opinions 
were  published,  before  so  many  false  facts,  as  well 
as  false  theories,  had  been  promulgated  respecting 
cholera,  it  is  important  to  notice  this  general  uni- 
formity of  ideas  concerning  its  nature ; and  although 
the  disease  was  doubtingly  ascribed  to  an  affection 
of  the  nervous  system,  without  always  signalising 
the  sympathetic  as  that  specially  intended,  yet  it  is 
evident  that  many  observers  were  induced,  from  the 
nature  of  the  attack,  to  regard  this  as  the  most 

c “ Madras  Report  on  Cholera:”  Madras,  1824.  p.  105. 

d “Bombay  Reports  on  Cholera:”  Bombay,  1819.  Preface,  p. 31. 
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probable  cause  of  tbe  disease,  and  they  seem  to  have 
looked  to  it,  as  the  only  theory  capable  of  affording 
anything  like  a satisfactory  explanation  of  the  phe- 
nomena. Wherever  the  disease  has  since  prevailed, 
the  same  views  have  been,  to  a certain  extent,  enter- 
tained, and  though  often  ridiculed,  and,  as  some  may 
think,  refuted,  the  theory  which  ascribes  cholera  to 
some  affection  of  the  sympathetic  nervous  system, 
is  still  the  only  one  capable  of  satisfactorily  explaining 
its  nature. 


ON  THE  PROBABLE  SEAT  OF  THE  PRIMARY 
AFFECTION  IN  CHOLERA. 


Having  shewn,  in  my  introductory  remarks,  that 
cholera  has  been  very  early  and  very  generally 
referred  to  some  affection  of  the  sympathetic  ner- 
vous system ; I would  not  proceed  to  enquire  in  what 
way  the  effect  is  produced;  whether  it  should  be 
considered,  as  many  writers  have  alleged  it  to  be, 
the  result  of  a general  impression,  or  whether  one 
organ  of  the  body  has  more  claim  than  another  to 
priority  in  the  order  of  attack. 

Among  the  most  distinguished  of  those,  who  have 
ascribed  cholera  to  a general  impression  on  the  sym- 
pathetic nervous  system,  is  Mr.  Hamilton  Bell,a  who 
observes,  in  his  Treatise  on  Cholera,  which  is  one  of 
the  most  philosophic  works  that  have  been  published 
on  the  subject,  that  the  disease  “ cannot  be  referred 
to  a topical  affection  of  any  of  the  great  organs.” 
This  opinion  is  founded  on  the  supposition  that 
ganglia  and  other  nervous  centres  originate  nervous 
power.  If  Mr.  Hamilton  Bell  could  have  ascer- 
tained the  true  source  of  organic  nervous  power,  he 

a “Treatise  on  Cholera  Asphyxia.”  Second  Edition,  1832. 
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would  have  completely  succeeded  in  explaining  all 
the  phenomena  of  cholera;  hut  he  has  failed  in 
doing  so,  because  he  regarded  “ the  semi-lunar  gan- 
glion and  the  solar  plexus  as  the  principal  source  of 
the  energy  of  the  sympathetic  system.” 

There  is  some  difficulty  in  comprehending  what  is 
meant  by  a general  impression  affecting  the  sympa- 
thetic nervous  system, — a difficulty  which  seems  to 
have  been  fully  appreciated  by  Bell  himself,  since  he 
has  avoided  all  reference  to  the  way  in  which  the 
morbid  effect  is  produced.  We  can  only  suppose, 
that  the  term  “ general  impression”  is  intended  to 
express,  that  the  morbid  cause,  whatever  may  be  its 
nature,  acts  through  the  medium  of  the  skin,  each 
portion  of  which  may  be  considered  as  liable  to  be 
equally  and  simultaneously  affected.  As  there  is  no 
possibility  of  directly  proving  or  disproving  this 
hypothesis,  it  is  necessary  to  have  recourse  to  analogy, 
and  to  examine  what  evidence  there  is  for  assuming 
that  the  alimentary  mucous  membrane,  to  which 
especially  the  sympathetic  nerve  is  supposed  to  be 
distributed,  and  from  which  the  peculiar  serous  dis- 
charge takes  place  in  cholera,  may  be  affected  through 
the  medium  of  the  skin. 

There  are  cases  constantly  occurring,  in  which 
disease  of  some  portion  of  the  alimentary  canal, 
appears  to  be  the  result  of  a morbid  cause  affecting 
the  skin.  The  external  application  of  cold  may  be 
cited  as  a frequent  cause  of  diarrhoea  and  other  dis- 
orders of  the  alimentary  canal;  but  this  relation 
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between  the  cause  and  the  effect  of  a morbid  agency, 
cannot  be  satisfactorily  applied  to  cholera;  for  cold, 
even  if  proved  to  be  the  cause  of  disease  in  sncli 
cases,  is  equally  liable  to  produce  disease  in  other 
internal  organs ; whereas  the  cause  which  produces 
cholera,  leads  always  to  definite  results.  A more 
satisfactory  illustration  of  the  nature  of  the  sym- 
pathy, subsisting  between  the  skin  and  the  alimentary 
mucous  membrane,  is  afforded  in  cases  where  ulcera- 
tion of  the  duodenum  results  from  external  burns, 
and  also  in  those  rare  cases,  where  inflammation  or 
other  morbid  condition  of  some  portion  of  the  ali- 
mentary canal,  has  been  observed,  in  persons  struck 
by  lightning,  as  an  occasional  sequence  to  the  sore 
produced  by  the  superficial  passage  of  the  electric 
fluid.  A reversed  proof  of  this  relation  is  afforded 
in  those  cases  of  Urticaria,  which  result  from  irrita- 
tion of  the  alimentary  mucous  membrane ; a frequent 
consequence,  in  certain  individuals,  of  eating  shell- 
fish, etc.  Lastly,  the  relation  between  the  skin  and 
the  alimentary  mucous  membrane  is  manifested 
occasionally  in  health,  when  the  third  dentition  of 
old  age,  is  accompanied  by  a renewed  growth  of 
hair. 

But  none  of  these  illustrations  are  capable  of  sup- 
plying us  with  any  clue  to  the  origin  of  cholera,  or 
are  likely  to  clear  up  the  mystery  which  hangs  over 
the  nature  of  the  disease.  For,  as  I have  before 
mentioned,  cholera  must  be  regarded  as  the  definite 
result  of  some  powerful  agency,  acting  in  a uniform 

b 5 
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manner;  and  therefore,  neither  cold,  nor  heat,  nor 
electricity,  is  sufficient  to  account  for  it,  nor  appa- 
rently can  any  other  cause,  which  has  been  hitherto 
observed  to  be  capable  of  disturbing  the  healthy  rela- 
tion between  the  skin  and  the  alimentary  mucous 
membrane.  We  may  therefore  proceed  to  consider 
those  theories  which  refer  cholera  to  some  local  affec- 
tion of  the  sympathetic  nervous  system,  and  which 
may  be  arranged  under  three  heads  : — 

1st.  Cholera,  as  the  result  of  structural  disease  of 
the  semilunar  ganglia,  solar  plexus,  and  adjoining 
portions  of  the  sympathetic  nervous  system. 

2nd.  Cholera,  as  the  result  of  functional  disorder 
of  the  sympathetic  nervous  system,  produced  through 
the  medium  of  the  lungs. 

3rd.  Cholera  as  the  result  of  functional  disorder 
of  the  sympathetic  nervous  system,  produced  through 
the  medium  of  the  alimentary  canal. 

I. — Cholera  as  the  result  of  structural  disease  of  the 
semilunar  ganglia , solar  plexus , and  adjoining  por- 
tions of  the  sympathetic  nervous  system. 

The  theory  which  ascribes  cholera  to  structural 
disease  of  the  central  parts  of  the  sympathetic  ner- 
vous system,  appears  to  have  been  founded  on  the 
opinion  of  the  once-celebrated  Dr.  Loder,  of  Moscow, 
who  endeavoured  to  demonstrate  that  the  disease 
was,  in  the  first  instance,  an  affection  of  the  sympa- 
thetic nervous  system,  the  result  of  electro-magnetic 
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phenomena ; and  great  efforts  were  made  during  the 
prevalence  of  the  first  epidemic  of  cholera  in  Russia, 
in  the  years  1830  and  1831,  to  establish  a direct 
connection  between  the  symptoms  during  life,  and 
certain  morbid  appearances,  which  were  supposed  to 
be  always  present,  after  death  from  cholera,  in  these 
parts  of  the  sympathetic  nervous  system.  The  sug- 
gestion thrown  out  by  Loder  seems  to  have  been 
received  with  general  attention,  and  a large  number 
of  the  post  mortem  examinations  in  cases  of  cholera 
at  this  period,  not  only  in  Russia,  but  wherever  the 
disease  prevailed  in  Europe,  were  made,  with  the 
object  of  ascertaining  whether  these  central  parts  of 
the  sympathetic  system  presented  any  appearance  of 
disease.  For  although  cholera  was  assumed  by  some 
contemporary  writers  to  be  due  to  epilepsy,  or  other 
functional  disorder  of  the  sympathetic  nervous  sys- 
tem, yet  the  prevailing  opinion  seems  to  have  been, 
that  it  was  the  result  of  some  organic  lesion  of  the 
sympathetic  nerve. 

It  was  at  one  time  believed  by  many  observers, 
that  cholera  could  be  conclusively  demonstrated  to 
be  the  result  either  of  inflammation  or  congestion  of 
the  semilunar  ganglia,  solar  plexus,  and  other  parts 
of  the  sympathetic  system;  and  it  was  proposed,  in 
consequence,  to  substitute  the  term  Trisplanchnia  for 
that  of  cholera,  as  more  correctly  expressing  the 
nature  of  the  disease.  The  writings  of  Scipio  Pinel, 
Foy,  Coste,  Lowenhayn,  Delpech,  Lizars,  and  many 
others,  may  be  referred  to,  as  illustrating  the  favour- 
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able  reception  of  this  theory,  on  the  occasion  of  the 
first  outbreak  of  the  disease  in  Europe. 

The  medical  literature,  however,  of  this  period, 
indicates  not  only  that  this  opinion  was  warmly  ad- 
vocated, especially  in  Paris,  but  it  shews  also  that  its 
popularity  was  very  short-lived ; for  twelve  months 
had  scarcely  elapsed,  before  a complete  revulsion  of 
feeling  took  place ; and  in  consequence  apparently  of 
the  intemperate  zeal  with  which  Prof.  Delpech,  and 
others,  endeavoured  to  prove  that  in  all  cases  of 
cholera  there  existed  evident  structural  lesion  of  some 
portion  of  the  abdominal  sympathetic  system,  the 
mere  mention  of  the  sympathetic,  in  connection  with 
cholera,  was  hardly  tolerated  at  the  Parisian  Medical 
Societies ; and  the  re-action  soon  became  so  violent, 
that  Rochoux,  in  his  notice  of  cholera  as  it  occurred 
at  the  Bicetre  (1833),  states:  “bon  serait  siffle  a 
Paris  si  bon  reproduisait  les  idees  theoriques  de  l’in- 
fortune  Delpech.”  b 

It  is  difficult,  in  the  present  day,  to  estimate  the 
value  which  should  be  attached  to  the  statements 
formerly  made  respecting  the  morbid  appearances  of 
the  sympathetic  nervous  system,  as  little  or  no  atten- 
tion is  now  bestowed  on  this  subject ; and  although, 
duiing  the  latter  part  of  the  first  epidemic  of  cholera 
in  Europe,  subsequent  enquirers  failed  to  establish 
their  correctness,  it  is  questionable  whether  the  sup- 
porters of  this  theory  altogether  deceived  themselves, 

b “ Notice  sur  le  Cholera-Morbus  en  general,  et  en  particulier  sur 
celui  de  Bicetre,”  Paris,  1833,  p.  8. 


STRUCTURAL  DISEASE  OF  SYMPATHETIC. 


13 


by  mistaking  post-mortem  discoloration,  etc.,  of  the 
parts,  for  changes  occurring  during  life,  or  whether, 
as  I am  inclined  to  think  may  sometimes  happen,  the 
duration  of  the  symptoms  of  cholera  is  liable,  after  a 
certain  time,  to  be  attended  by,  and  perhaps  to  give 
rise  to,  evident  alteration  in  these  parts  of  the  sym- 
pathetic nerve.  If  such,  however,  should  be  the 
case,  it  would  not  assist  us  in  explaining  the  nature 
of  cholera ; for  the  change  so  produced  would  be  the 
effect  and  not  the  cause  of  the  disease. 


II. — Cholera  as  the  result  of  functional  disorder  of  the 
sympathetic  nervous  system , produced  through  the 
medium  of  the  lungs. 

This  theory  appears  to  have  been  first  distinctly 
advanced  by  Mr.  Alexander,  one  of  the  surgeons  of 
the  Madras  establishment,  who  in  a Report  on 
Cholera,  dated,  “ Secunderabad,  12th  July,  1821,” 
observed  that  the  disease  might  be  defined  to  be 
“ an  affection  of  the  sentient  extremities  of  the  pul- 
monary system  of  nerves,  creating  a sympathetic 
derangement  in  the  nerves  having  any  link  of  con- 
nection with  them,  and  by  preventing  oxygenation 
of  the  blood,  causing  death.”0 

When  the  disease  first  made  its  appearance  in 
Europe,  it  was  very  difficult  to  say  what  was  the 
most  general  or  the  best  supported  opinion  respect- 
ing its  nature ; but  from  among  the  numerous  works 
c “ Madras  Report  on  Cholera,”  1824,  p.  222. 
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on  cholera  published  about  this  time,  I may  select 
that  by  Dr.  Keir,  who  had  the  opportunity  of 
watching  the  disease  at  Moscow,  and  who  seems 
to  have  been  unbiassed  by  any  previously  formed 
theories  on  the  subject.  It  was  the  opinion  of 
Dr.  Keir,  founded  on  extensive  observation  of  the 
disease,  that  cholera  proceeded  from  miasm,  which 
“ seems  to  contaminate  the  blood  by  the  organs  of 
respiration/’ d 

These  opinions  were  subsequently  adopted  and 
enforced  by  Dr.  Copland/  who  considered  cholera 
to  be  the  result  of  a morbid  impression  on  the  nerves 
of  organic  life,  produced  “ by  an  animal  miasm,  or 
effluvium  of  a peculiar  kind,  emanating  from  the 
bodies  of  the  sick,”  and  which,  “ being  inhaled  with 
the  air  into  the  lungs,  paralyses  those  organs,  and 
acts  as  a poison  on  the  class  of  nerves  which  supplies 
the  respiratory,  the  assimilating,  the  circulating,  and 
secreting  viscera.” 

This  theory  has  since  continued  to  have  numerous 
and  distinguished  supporters,  and  has  been  strongly 
advocated  by  many  writers  on  cholera  of  the  present 
day,  as  the  only  one  capable  of  affording  a rational 
explanation  of  the  principal  phenomena  of  the  disease. 
Of  the  three  important  points  which  appear  to  be 
necessarily  involved  in  it,  viz.,  The  question  of  con- 

d “ A Treatise  on  Cholera,”  Edinburgh,  1832,  p.  84. 

e “ Foreign  Quarterly  Review,”  Oct.  1831.  See  also,  “ Pesti- 
lential Cholera;  its  Nature,  Prevention,  and  Curative  Treatment,” 
1832. 
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tagion  ; the  state  of  the  lungs  ; and  the  condition  of 
the  blood,  I shall  here  only  refer  to  the  second ; for 
if  it  can  be  shewn,  that  the  state  of  the  lungs  is 
opposed  to  the  supposition  that  these  organs  are 
affected,  in  cholera,  to  a greater  extent,  or  sooner 
than  the  other  viscera,  it  will  be  sufficient  to  induce 
me  to  reject  the  theory  without  further  enquiry. 

On  the  condition  of  the  lungs  in  cholera. 

It  has  been  very  commonly  asserted  that  the  lungs 
after  death  from  Cholera  appear  much  congested,  and 
so  general  has  been  the  belief  in  this  statement,  that 
many  writers,  assuming  it  to  be  correct,  have,  in 
consequence,  ascribed  the  disease  to  an  arrest  of 
blood  in  the  pulmonary  capillaries.  But  it  appears 
to  me,  that  this  statement  has  been  founded  on 
observations  which  have  not  been  made  generally 
with  sufficient  exactness;  for  notwithstanding  the 
contradictory  remarks  on  this  subject  by  different 
writers,  there  is  sufficient  trustworthy  evidence  to 
justify  the  inference,  that  a congested  state  of  the 
lungs  is  not  the  usual  condition  of  these  organs 
after  death  occurring  in  the  collapsed  stage  of  the 
disease ; but,  on  the  contrary,  that  there  is  a decided 
deficiency  of  blood  in  the  proper  structure  of  the 
lung,  and  that  the  apparent  accumulation  of  dark 
blood,  so  much  dwelt  on  by  some  writers,  will  gene- 
rally be  found  to  be  limited  to  the  great  vessels  at 
the  roots  of  the  lungs,  whilst  the  pulmonary  tissue 
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itself  presents  an  ex-sanguine  and  collapsed  appear- 
ance. 

In  the  preface  to  the  Madras  Report  on  Cholera, 
Scot  states  that,  the  lungs  were  sometimes  found 
“ collapsed  into  an  extremely  small  bulk,  and  lying 
in  the  hollow  on  each  side  of  the  spine,  leaving  the 
cavity  of  the  thorax  nearly  empty.  This  appear- 
ance has  been  so  remarkable  as  to  induce  Dr.  Pollock, 
of  Her  Majesty’s  53rd  Regiment,  to  conceive  that  it 
could  only  be  produced  by  the  extrication  of  a gas 
within  the  cavity  of  the  pleura,  capable  of  overcoming 
the  atmospheric  pressure.  It  is  understood,  however, 
that  opportunities  were  had  of  piercing  the  thorax 
of  the  dead  body  under  water,  and  that  no  gas  was 
extricated.  As  there  appears  to  have  been  an  abso- 
lute vacancy  in  the  cavity  of  the  pleura,  that  is  to 
say,  the  lungs  did  not  by  any  means  fill  it,  it  would 
seem  that  that  viscus  had  exerted  a contractile 
power,  adequate  to  overcome  the  pressure  of  the 
atmosphere.” f 

When  the  disease  made  its  first  appearance  in 
Europe,  the  French  pathologists  were  among  those 
who  exerted  themselves  with  the  greatest  zeal  to 
determine  its  nature,  and  many  of  their  post  mortem 
examinations  deserve  to  be  distinguished  for  minute 
accuracy  of  observation.  From  the  appearances  they 
have  recorded,  it  is  evident  that  pulmonary  collapse 
was  a customary  condition  of  the  lungs  in  patients 
dying  of  cholera,  before  reaction  had  commenced. 
f “ Madras  Report  on  Cholera,”  1824.  Preface,  p.  33. 
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Among  the  French  writers,  who  may  be  specially 
referred  to  in  support  of  this  statement,  is  Rochoux/ 
who  had  favourable  opportunities  for  observing 
cholera,  and  who  dwells  with  much  emphasis  on  the 
ex-sanguine  state  of  the  pulmonary  tissue.  Broussais 
may  be  quoted  for  the  same  purpose,  and  his  evidence 
is  the  more  valuable  from  its  being,  as  many  might 
be  disposed  to  say,  opposed  to  the  theory  he  ad- 
vanced, of  cholera  being  a disease  essentially  inflam- 
matory ( eminemment  inflammatoire ).  “ Les  poumons 
(M.  Broussais  records)  sont  vides  d’air ; ils  ont  perdu 
beaucoup  de  leur  volume,  sans  pourtant  etre  aplatis, 
et  presentent  en  arriere  une  couleur  violette  assez 
foncee.  Lorsqu’on  les  incise,  on  les  trouve  sains  dans 
leur  tissu,  fermes,  peu  crepitant,  tres  denses ; ils  sont 
plus  aeres,  si  d’anciennes  adherences  les  maintiennent 
fixes  aux  parois  de  la  poitrine.” h 

So  also  Dr.  Payne,  in  his  account  of  the  first  out- 
break of  cholera  in  New  York,  in  1832,  states,  “We 
frequently  find  them  (the  lungs)  very  much  con- 
tracted and  empty.”  ‘ 

But  probably  the  most  satisfactory  evidence  that 
can  be  adduced,  is  that  afforded  by  Dr.  Parkes,k 
whose  observations  on  the  subject  were  made  with 

s “ Notice  sur  le  Cholera-Morbus,  etc.,”  Paris,  1S33,  pp.  23,  24. 

h “ Le  Cholera- Morbus  Epidemique,”  Second  edition,  Paris,  1832, 

p.  60. 

' Letters  on  the  Cholera  Asphyxia,”  New  York,  1832,  p.  149. 

k “ Researches  into  the  Pathology  and  Treatment  of  the  Asiatic 
or  Algide  Cholera,”  1847. 
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unusual  exactness,  and  are  calculated  to  remove  any 
doubt  that  may  exist  respecting  the  state  of  the 
lungs  in  connection  with  collapse.  Dr.  Parkes  has 
succeeded  in  proving  that,  in  most  cases  of  cholera, 
the  lungs  are  less  crepitant  than  usual,  and  that  their 
specific  gravity  is  diminished;  showing  that  there  is 
not  only  an  absence  of  air,  but  also  of  blood,  from 
the  proper  pulmonary  tissue.  The  diminution  of 
weight,  in  the  case  of  both  lungs,  was  found  by  Dr. 
Parkes  to  average  20  oz.,  assuming  the  healthy 
standard  weight  for  both  lungs  in  males  to  be,  ac- 
cording to  Dr.  Clendinning,  46  oz.  The  extent  of 
the  pulmonary  collapse  was  sometimes  very  con- 
siderable; thus,  of  thirty-nine  cases,  in  which  the 
condition  of  the  lungs  was  carefully  noted  by  Dr. 
Parkes,  “ in  fourteen  cases,  the  lungs  were  completely 
collapsed,  appearing  in  some  cases  almost  like  the 
lungs  of  a foetus.  In  three  cases,  they  were  con- 
siderably, and  in  eight  cases  they  were  slightly, 
collapsed ; and  in  the  remaining  fourteen  cases,  the 
collapse  was  in  some  cases  altogether,  and  in  other 
cases,  partially  prevented  by  old  adhesions.”  Dr. 
Parkes  states,  as  the  result  of  this  collapsed  con- 
dition, that  “in  twenty-four  cases,  the  crepitation 
was  totally  abolished ; in  fifteen  cases  it  was  notably 
diminished  in  some  part  of  the  lung,  and  in  one  of 
these  abolished  completely  in  the  upper  lobes.  The 
want  of  air  was  not  owing  to  mechanical  impediment, 
as,  on  artificial  respiration,  air  passed  readily  in,  dis- 
tended the  before  collapsed  lung,  and  partially  or 
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wholly  restored  the  crepitation.  This,”  Dr.  Parkes 
proceeds  to  observe,  “ I proved  by  many  trials.” 

That  this  collapsed  condition  of  the  lungs  in  cholera, 
is  independent  of  any  affection  of  the  cerebro- spinal 
system,  may  be  assumed  from  the  fact,  that  the 
mechanical  part  of  respiration  is  not  materially 
interfered  with ; for  patients,  even  in  advanced  stages 
of  the  disease,  can  generally  make  a tolerably  deep 
inspiration  when  called  upon  to  do  so.  Whilst  the 
opinion,  that  it  is  due  to  paralysis  of  the  pulmonary 
sympathetic  nerves,  appears  to  me  to  be  altogether 
untenable;  for  the  effects  of  such  paralysis  would  be 
to  cause  engorgement  of  the  lungs,  and  subsequently 
asphyxia.  But  as  there  is  no  evidence  to  shew'  that 
either  engorgement  of  the  lungs,  or  asphyxia,  is  the 
usual  or  necessary  consequence  of  cholera,  the  hy- 
pothesis that  the  disease  is  due  to  paralysis  of  the 
lungs  must  be  rejected. 

The  true  explanation  of  pulmonary  collapse  in 
cholera,  is  to  be  sought  for  elsewhere  than  in  the 
lungs  themselves  ; for  it  is  an  indication  of  changes 
resulting  from  diminution  or  suspension  of  the  sym- 
pathetic nervous  influence  in  other  parts  of  the 
system ; at  the  same  time,  that  it  is  a proof  of  the 
sympathetic  nervous  power  of  the  lungs  themselves 
being  unaffected.  Its  occurrence  in  cholera  satis- 
factorily accounts  for  all  the  changes  dependant  on 
the  function  of  respiration,  and  is  perfectly  consistent 
with  the  diminished  amount  of  air  inspired,  the  want 
of  animal  heat,  and  the  small  amount  of  carbonic 
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acid  eliminated.  These  conditions  in  cholera  are  all 
necessarily  dependant,  the  one  on  the  other,  and, 
therefore,  the  existence  of  pulmonary  collapse  after 
death,  like  the  diminished  expiration  of  carbonic  acid 
during  life,  affords  sufficient  evidence  to  enable  us  to 
judge  of  the  nature  and  extent  of  the  morbid  changes, 
which  have  been  effected  elsewhere  in  the  system. 

Without  attempting  to  enter  fully  into  the  nature 
and  extent  of  those  changes  which  might  be  grouped 
together  under  the  title  of  “ The  Chemistry  of  Res- 
piration in  Cholera,”  it  will  be  desirable  to  notice 
some  of  the  circumstances  affecting  the  formation  of 
carbonic  acid  in  the  system ; as  the  pulmonary  col- 
lapse in  these  cases,  is  caused  by  the  amount  of 
carbonic  acid  to  be  eliminated  being  reduced,  whilst 
the  nervous  power  of  the  lungs  continues  the  same, 
or  nearly  so.  The  amount  of  carbonic  acid  in  the 
air  expired  by  cholera  patients  is,  therefore,  capable 
of  furnishing  us  with  the  means  of  ascertaining  the 
extent  to  which  the  functions  of  other  parts  of  the 
system  are  affected,  and  in  this  sense,  to  use  the 
appropriate  simile  of  Dr.  CPSliaughnessy,  it  may  be 
compared  “ to  the  hands  (of  a time-piece),  by  whose 
motions  is  estimated  the  regularity  or  aberration 
of  the  internal  machinery.” 1 

From  the  researches  of  Dr.  John  Davy,  it  would 
appear  that  the  amount  of  carbonic  acid  in  the  air 
expired  by  a cholera  patient,  may  be  reduced  to  one- 

1 “ Report  on  the  Chemical  Pathology  of  the  Malignant  Cholera,” 
1832,  p.  41. 
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third  of  the  usual  quantity.  This  enables  us  to 
account  for  the  great  general  reduction  of  animal 
heat,  the  formation  of  which,  in  the  system,  it  would 
be  inconsistent  to  suppose  could  continue  uninter- 
rupted or  undiminished,  since  there  is  usually  no  obsta- 
cle in  cholera  to  the  exit  of  carbonic  acid  by  the  lungs. 
On  the  contrary,  it  is  probable,  that  in  advanced 
stages  of  cholera,  when  the  circulation  in  the  ex- 
tremities is  arrested,  no  carbonic  acid  is  developed 
in  those  parts,  to  which  the  supply  of  blood  has  been 
stopped ; and  that  by  far  the  greater  portion  of  the 
carbonic  acid  which  is  eliminated  by  the  lungs,  is 
derived  from  the  epigastric  and  adjoining  regions, 
the  temperature  of  which  is  usually  increased  in 
cholera,  and  has  been  observed  as  high,  in  some 
cases,  asl06°Fahr.or  even  112°  Fahr.m  As  the  animal 
heat  in  this  situation  is  persistent,  and  even  increased 
in  cholera,  whilst  it  fails  in  distant  parts  of  the 
system,  it  may  be  admitted  as  an  established  fact, 
that  if  cholera  is  dependent  on  an  affection  of  the  sym- 
pathetic nervous  system,  that  the  seat  of  the  disease 
should  be  referred  to  that  part  of  the  system  in  which 
the  development  of  animal  heat  is  the  greatest. 

As  the  evolution  of  carbonic  acid  in  the  lungs  is 
dependent  on  the  law  which  regulates  the  diffusion 
of  gases  through  moist  membranes,  it  is  evident,  that 
if  the  entrance  of  atmospheric  air  to  the  lungs  is  un- 
impeded, the  amount  of  carbonic  acid  disengaged 
must  depend  on  the  amount  not  only  of  venous 

m Dr.  Payne’s  “ Letters  on  the  Cholera  Asphyxia,”  1832,  p.  116. 
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blood  sent  to  the  lungs,  but  also  on  the  amount  of  car- 
bonic acid  which  that  blood  contains ; and,  as  both 
the  absolute  amount  of  blood  sent  to  the  lungs,  and 
the  relative  proportion  of  carbonic  acid  it  contains, 
appear  to  be  diminished  in  cholera,  whilst  the  ner- 
vous power  of  the  lungs  remains  unaffected,  the 
attraction  for  venous  blood  is  greater  than  the  supply, 
and  the  lungs  in  consequence  collapse.  Pulmonary 
collapse  affords,  therefore,  in  these  cases  anatomical 
proof,  that  the  lungs  during  life  continued  to  per- 
form their  office  well,  and  that  the  blood  sent  to 
them  was  not  only  not  surcharged  with  carbonic  acid, 
but  contained  probably  less  than  the  usual  amount; 
for  had  the  reverse  of  this  been  the  case,  in  either 
instance,  the  circulation  through  the  lungs,  and, 
consequently  the  respiration  would  have  been  in- 
creased, and  pulmonary  collapse  could  not  have 
occurred. 

The  diminished  respiration  in  cholera  is  to  be 
regarded  as  a fortunate  as  well  as  a necessary  con- 
dition, during  the  continuance  of  cholera  collapse ; 
for  if  the  quantity  of  oxygen  admitted  into  the 
system,  were  greater  than  could  be  disposed  of  in  the 
course  of  the  circulation,  the  balance  of  the  organic 
functions  would  be  still  further  disturbed,  and 
greater  mischief  would  ensue.  Hence  the  inhalation 
of  oxygen  and  nitrous  oxyde  gases,  which  have  both 
been  recommended  and  had  recourse  to  in  cholera, 
are  objectionable;  and,  notwithstanding  any  tem- 
porary improvement  in  particular  symptoms,  which 
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they  may  appear  at  first  to  produce,  they  are  both 
liable  to  give  rise  to  serious  complications  in  the 
disease;  and  the  objection  to  their  use  is  greater  in 
proportion  to  the  duration  of  the  cholera  collapse. 
For  the  observations  which  I have  made  respecting 
the  condition  of  the  lungs  are  not  intended  to  pre- 
clude the  idea,  that  in  those  cases  of  cholera,  in 
which  the  blood  becomes  very  thick  and  glutinous, 
the  carbonic  acid  developed  in  it,  is  always  being  re- 
moved by  the  blood  being  attracted  to  the  lungs.  On 
the  contrary,  it  is  probable,  that  in  many  cases  of  cho- 
lera, the  great  change  effected  in  the  consistence  of 
the  blood,  is  sufficient  to  a certain  extent  to  overcome 
the  attraction  in  the  lungs,  and  hence  the  arrest  of 
blood  in  the  portal  circulation,  may  be  due  more  to 
the  physical  than  the  chemical  constitution  of  the 
blood.  Consequently,  the  pulmonary  circulation 
may  sometimes  fail,  not  so  much  from  the  blood,  in 
other  parts  of  the  body,  being  deficient  in  carbonic 
acid,  as  from  the  want  of  a sufficient  quantity  of 
water  in  that  blood,  to  allow  of  its  circulation  to  the 
lungs  being  continued.  But  this  condition  of  the 
system  is  only  one  of  the  sequels  of  cholera,  and  not 
a necessary  part  of  the  disease. 

III. — Cholera  as  the  result  of  functional  disorder  of  the 
sympathetic  nervous  system,  produced  through  the 
medium  of  the  alimentary  canal. 

The  theory  which  ascribes  cholera  to  an  impres- 
sion on  the  sympathetic  nervous  system,  conveyed 
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through  the  medium  of  the  stomach  or  intestines, 
has  been  referred  to  in  the  short  general  review  of 
the  history  of  the  sympathetic  nervous  theories  of 
cholera,  as  one  of  the  earliest  opinions  entertained 
respecting  the  nature  of  the  disease ; and  although 
the  Bengal  surgeons,  to  whom  I have  already  ah 
luded,  did  not  attempt  to  explain  the  phenomena  of 
the  disease,  in  accordance  with  the  theory  proposed, 
it  is  but  just  to  acknowiedge  their  claim  to  the  merit 
of  having  first  made  the  suggestion.  Since  their 
time,  the  theory  has  been  on  several  occasions  ad- 
vanced and  rejected,  and  has  undergone  some  modi- 
fications which  relate  chiefly  to  the  exact  situation 
of  the  primary  affection ; for  wrhilst  some  of  the 
supporters  of  the  theory  have  adopted  a restricted 
view  of  the  primary  operation  of  the  morbid  cause, 
and  have  thought  that  in  the  first  instance,  it  affects 
only  the  stomach,  or  the  duodenum ; others  have 
been  inclined  to  consider,  that  both  the  stomach  and 
upper  portion  of  the  intestinal  canal  are  simul- 
taneously affected.  It  would,  probably,  not  be 
attended  with  much  practical  advantage  to  deter- 
mine which  of  these  opinions  may  be  correct,  as 
such  knowledge  could  have  little  or  no  influence  on 
the  treatment  of  the  disease ; but  I may  here  inci- 
dentally state,  that  from  my  own  observations  of  the 
disease,  extending  over  many  years,  I am  disposed 
to  consider  the  stomach  as  the  centre  of  the  affection 
in  cholera;  and  the  following  remarks  will  contain 
my  chief  reasons  for  entertaining  this  opinion. 
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The  arguments  by  which  it  is  supported  are  de- 
rived from  two  sources : 1st,  the  general  relation 
between  cholera  and  other  disorders,  which  admit  of 
being  directly  referred  to  an  affection  of  the  sympa- 
thetic nervous  system,  produced  through  the  medium 
of  the  stomach : and  2nd,  the  analysis  of  particular 
phenomena  in  cholera. 

I. — The  gen&'al  relation  between  cholera  and  other  dis- 
orders which  admit  of  being  directly  referred  to  an 
affection  of  the  sympathetic  nervous  system,  produced 
through  the  medium  of  the  stomach. 

It  has  been  so  much  the  custom  to  speak  of  cho- 
lera as  a disease  sui  generis,  and  altogether  unlike  any 
other  disease  of  which  the  human  body  appears  to 
be  susceptible,  that  it  may  be  thought  by  many  to 
be  impossible  to  establish  an  analogy  between  cholera 
and  other  diseases.  Its  sudden  and  unaccountable 
origin,  the  peculiar  character  of  many  of  its  symp- 
toms, and  the  apparently  negative  evidence  of  the 
post-mortem  examinations,  have  been  supposed  to 
offer  so  many  obstacles  to  a satisfactory  explanation 
of  its  nature,  as  to  preclude  the  possibility  of  classi- 
fying it  with  other  diseases.  There  are,  however, 
several  morbid  affections  of  the  body,  which  appear 
to  me  to  offer  some  decided  analogies  with  cholera, 
and  which  have  the  advantage  of  being  less  obscure 
in  their  origin.  These  I propose  to  include  with 
cholera,  under  the  head  of  “ Disorders  of  the  Sympa- 
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tlietic  Nervous  System,  depending  on  diminution  or 
arrest  of  its  functions,  and  produced  chiefly  through 
the  medium  of  the  stomach.”  One  or  more  of  the 
symptoms  which  are  present  in  cholera,  may  be  either 
absent  or  unnoticed  in  some  of  these  cases ; but  the 
general  sameness  of  the  essential  symptoms  is,  in 
each  case,  sufficient  to  establish  a close  relationship 
between  them.  In  all  of  them,  the  stomach  appears 
to  receive  a shock,  either  from  direct  violence  or 
other  cause  acting  suddenly,  and  which  may  be  either 
directly  or  indirectly  communicated  to  it. 

As  a familiar  instance  of  the  stomach  receiving  a 
shock,  from  external  violence,  I may  refer  to  the  effects 
following  a severe  blow  upon  the  epigastrium.  On 
some  occasions,  when  the  blow  has  been  violent  and 
unexpected,  death  has  almost  immediately  followed, 
and  the  post  mortem  examinations  of  the  body  have 
not  unfrequently  failed,  in  these  cases,  to  reveal  any 
organic  lesion.  In  the  suddenness  of  the  effect  pro- 
duced, and  in  the  absence  of  any  evident  organic 
lesion,  these  cases  bear  a close  resemblance  to  those 
in  which  death  results  from  concussion  of  the  brain ; 
and  it  is  deserving  of  especial  notice,  that  in  each 
case,  the  violence  is  applied  near  the  centres  of  the 
two  nervous  systems.  This  will  be  more  fully  con- 
sidered, when  I speak  of  the  probable  use  of  the 
ganglia  of  the  sympathetic ; but  I may  here  remark, 
that  the  violence  in  these  cases,  applied  apparently 
to  opposite  parts  of  the  system,  tends  always  to  one 
result,  and  proves  fatal  in  one  way,  viz.  by  its  effect 
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on  the  circulation  of  the  blood.  A parallel  instance 
to  the  suddenly  fatal  effects  following  blows  upon  the 
epigastrium,  has  been  occasionally  observed  in  the 
cholera  of  India  and  elsewhere;  when  individuals 
attacked  by  the  disease  have  suddenly  become  giddy, 
fallen  down,  and,  after  one  or  two  slight  efforts  to 
vomit,  have  expired  in  a few  minutes.  In  many  cases 
also  of  cholera  occurring  in  tropical  climates,  with- 
out such  rapidly  fatal  consequences  ensuing,  the 
shock  to  the  sympathetic  nervous  system  appears  to 
be  often  greater  than  in  colder  countries;  and,  conse- 
quently, the  impression  made  on  the  nerves  in  the 
stomach  is  more  liable  to  be  transmitted  to  the  cere- 
bro-spinal  system.  Hence  the  greater  frequency  of 
syncope,  tetanus,  and  other  affections  of  the  cerebro- 
spinal system,  in  persons  attacked  with  cholera  in 
India,  compared  with  what  is  observed  in  this 
country. 

The  occasionally  fatal  consequences  of  drinking 
cold  water  when  the  body  is  heated,  furnish  a cor- 
responding illustration  of  the  stomach  receiving  a 
shock,  from  an  internal  cause,  unconnected  with  any 
evident  organic  lesion.  The  death  on  these  occasions, 
when  it  takes  place  suddenly,  usually  resembles  very 
closely  that  which  results  from  blows,  etc.,  upon  the 
epigastrium.  One  of  the  most  instructive  cases  of 
this  kind,  that  I am  acquainted  with,  is  contained  in 
Dr.  Currie’s  Paper  on  the  “Effects  of  drinking  Cold 
Water.”  The  patient  was  “a  young  man,  who  had 
been  engaged  a long  time  in  a most  severe  match  at 
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fives.  After  it  was  over,  fie  sat  down  on  tfie  ground, 
panting  for  breatfi,  and  covered  with  profuse  perspir- 
ation. In  this  state,  he  called  to  a servant  to  bring 
him  a pitcher  of  cold  water  just  drawn  from  a pump 
in  sight.  He  held  it  in  his  hand  for  some  minutes, 
but  put  it  to  his  head  as  soon  as  he  had  recovered 
his  breath,  and  drank  a large  quantity  at  once.  He 
laid  his  hand  on  his  stomach,  and  bent  forwards,  his 
countenance  became  pale,  his  breath  laborious,  and 
in  a few  minutes  he  expired.” 1 Dr.  Rush,  of  Phila- 
delphia, whose  experience  in  these  cases  is  consider- 
able, states,  that  in  the  majority  of  them,  the  patients 
“ are  seized  with  acute  spasms  in  the  breast  and 
stomach.  These  spasms  are  so  painful  as  to  produce 
syncope,  and  even  asphyxia.  They  are  sometimes  of 
the  tonic,  but  more  frequently  of  the  clonic  kind. 
In  the  intervals  of  the  spasms  the  patient  appears  to 
be  perfectly  well.  The  intervals  between  each  spasm 
become  longer  or  shorter,  as  the  disease  tends  to  life 
or  death.”  m The  analogy  derived  from  the  primary 
effects  of  drinking  cold  water,  in  these  cases,  is  sup- 
ported by  the  secondary  consequences  which  are 
sometimes  observed  to  follow,  in  those  cases  in  which 
the  immediate  shock  has  been  recovered  from,  and 
which  consequences  are  very  similar  to  what  occur 
frequently  as  sequels  to  cholera." 

1 “ Medical  Reports,”  3rd  edit.,  1804;  vol.  i.,  p.  98. 

m “ Medical  Enquiries  and  Observations,”  2nd  edit.,  Philadelphia. 
1805;  vol.  i.,  p.  18. 

n “ Persons  who  have  recovered  from  the  immediate  danger  which 
attends  this  disease  (caused  by  drinking  cold  water),  are  sometimes 
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The  effects  of  over- distension  of  the  stomach,  from 
food  or  gas,  afford  another  illustration  of  the  stomach 
receiving  a shock,  from  an  internal  cause,  which  may 
prove  fatal  in  the  same  way,  by  inducing  collapse, 
without  leaving  any  evidence  of  direct  injury.  It  is 
true,  that  in  some  cases  the  over- distension  gives  rise 
to  rupture  of  one  or  more  of  the  coats  of  the  stomach; 
but  this  is  not  necessarily  the  case,  for  death  has  been 
sometimes  observed  to  occur  without  any  lesion  of 
continuity.  Dr.  Christison,  who  seems  to  have  fully 
appreciated  the  importance  of  this  fact,  remarks,  that 
death  from  distension  of  the  stomach  “ is  the  conse- 
quence, not  always  of  apoplexy,  but  sometimes  of  an 
impression  on  the  stomach  itself”;0  and  he  refers  to 
two  cases,  which  confirm  this  opinion.  When  the 
shock  has  not  been  so  severe  as  to  cause  death,  still 
the  symptoms  which  sometimes  result  from  over-dis- 
tension are  very  alarming,  as  the  nervous  power  ap- 
pears to  be  suspended  for  some  hours.  Dr.  Wood? 
refers  to  the  case  of  a gentleman,  in  Philadelphia, 
who  narrowly  escaped  interment,  when  in  a state  of 
protracted  syncope,  which  was  believed  to  have  re- 
sulted from  the  eating  of  fresh  and  badly  baked 
bread;  and  I have  lately  had  the  opportunity  of  ob- 
serving a somewhat  similar  case,  in  which  prolonged 
syncope  was  caused  by  excessive  feasting.  The  over- 


affected, after  it,  by  inflammation  and  obstructions  in  the  breast  or 
liver.”  Ibid.  vol.  i.,  p.  186. 

° “ A Treatise  on  Poisons,”  etc.,  4th  ed.,  Edinburgh,  1845;  p.  1 1 5. 
p “ A Treatise  on  the  Practice  of  Medicine,”  4th  ed.,vol.  ii.  p.  204. 
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distension  of  the  stomach  in  such  cases,  must  he  in- 
ferred, however,  to  act  not  only  on  the  sympathetic, 
hut  also  on  the  cerehro-spinal  nervous  system.  This 
is  evident  from  what  has  been  observed  in  other  cases 
of  a similar  character,  where  the  distension  has  been 
followed  by  symptoms  less  sudden  and  less  intense. 
The  well  known  consequences  of  over-feeding  in  ar- 
resting the  function  of  digestion,  and  the  mischievous 
effects  of  giving  immoderate  quantities  of  fluid  after 
an  emetic,  from  a mistaken  idea  of  aiding  its  action, 
shew  that  over-distension  of  the  stomach  acts  by 
arresting  all  its  nervous  power.  For,  as  Huxham,  in 
some  judicious  remarks  on  emetics,  forcibly  observes, 
“ a deluge  of  drink  is  often  so  far  from  promot- 
ing vomiting,  that  by  over-distending  the  stomach, 
it  quite  destroys  its  power  of  action.” q The  effect 
produced  in  these  cases  must  therefore  be  regarded 
as  the  result  of  something  more  than  the  impression 
made  on  the  sympathetic  nerve ; for  the  sympathetic 
cannot  be  considered  as  the  direct  medium  through 
which  either  sensation  or  muscular  motion  in  the 
stomach  is  produced.  On  the  contrary,  the  action  of 
vomiting  appears  to  be  almost  entirely  dependent  on 
the  pneumogastric  nerves,  and  when  these  are  para- 
lysed, the  stomach  ceases  to  contract.1-  This  fact  has 
been  often  taken  advantage  of,  in  the  treatment  of 

i “ Observations  on  the  Air  and  Epidemic  Diseases,  from  the  year 
1728  to  1737,  inclusive”.  1777;  vol.  i.,  p.  27. 

r “ Animals  in  which  both  pnenmogastrics  are  simultaneously  cut, 
die  almost  immediately,  when  they  are  permitted  to  eat  as  much  as 
they  please;  for,  the  contractility  of  the  stomach  and  oesophagus 
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cholera,  when  a stimulating  emetic,  such  as  mustard, 
has  been  given  for  the  purpose  of  restoring  the  action 
of  vomiting,  in  cases  where  its  suspension  appears  to 
be  owing  to  want  of  power  on  the  part  of  the  stomach 
to  expel  its  contents. 

In  all  the  foregoing  illustrations  the  morbid  cause 
can  be  referred  directly  to  the  stomach,  but  it  can  only 
be  assumed  that  the  effect  produced  is  the  result  of  the 
local  mischief,  for  the  stomach  after  death,  as  already 
stated,  seldom  presents  any  trace  of  injury.  In  this 
respect  the  cases  closely  resemble  cholera,  and  it 
would  be  equally  difficult  in  them,  as  it  is  in  cholera, 
to  locate  the  affection,  were  it  not  that  the  stomach 
can  be  shewn  to  be  so  clearly  the  organ  primarily 
attacked ; and  that  the  same  causes  fail  to  produce 
the  same  effects  when  applied  to  the  other  abdominal 
viscera.  Blows  equal  in  violence  to  those  which  in- 
duce fatal  collapse,  when  applied  to  the  epigastric 
region,  are  not  followed  by  the  same  consequences 
when  applied  elsewhere  on  the  abdomen,  unless  rup- 
ture of  some  organ  occurs ; and  even  then  the 
patient  often  survives  for  a long  time  after  the  acci- 
dent, and  dies  from  the  remote  effects  of  the  injury, 
or  from  other  causes.  This  is  especially  observable 
in  those  cases  where  the  alimentary  canal  has  escaped 
injury.  Mr.  Erichsen  relates  the  following  instruc- 
tive case : — “ A patient  was  admitted  last  year  under 

being  destroyed,  the  food,  after  having  filled  thd  stomach,  distends 
the  oesophagus,  and  passes  from  it  into  the  larynx.” — Cruvelliier’s 
“Descriptive  Anatomy,”  vol.  ii.,  p.1138  (Library  of  Med.). 
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ray  care  into  University  College  Hospital,  who  had 
been  crashed  between  the  buffers  of  two  railway- 
carriages.  He  was  collapsed  and  apparently  mori- 
bund, but  rallied  in  a few  hours.  Two  days  after  the 
accident,  great  pain  and  tenderness  in  the  right  hypo- 
chondrium  were  complained  of,  and  dulness  on  per- 
cussion was  found  to  extend  as  low  as  the  umbilicus. 
He  became  jaundiced,  and  there  were  symptoms  of 
low  peritonitis.  These  were  followed  by  great  swel- 
ling of  the  abdomen,  which  became  tympanitic. 
The  peritonitis  continued,  and  symptoms  of  intesti- 
nal obstruction  came  on ; the  dulness  increasing 
with  fluctuation  in  the  flanks.  He  died  on  the  16th 
day  after  the  accident,  and  on  examination  no  less 
than  two  hundred  and  forty  ounces  of  bilious  fluid, 
mixed  with  flakes  of  lymph,  were  found  in  the  abdo- 
minal cavity.  The  obstruction  appearing  to  be  de- 
pendent on  the  pressure  of  this  effusion,  and  on  the 
matting  together  of  the  intestines  by  lymph.  There 
was  a large  rent  found  in  the  thick  border  of  the  liver, 
which was  apparently  beginning  to  cicatrise.” s Cases  of 
a somewhat  similar  description,  in  which  the  spleen, 
the  kidney,  etc.,  have  been  lacerated  by  violence,  have 
been  occasionally  observed  to  recover,  or  have  proved 
fatal  only  after  the  lapse  of  weeks,  or  even  months, 
from  the  receipt  of  the  injury.  So,  also,  in  cases  of 
over  distension  of  the  other  abdominal  viscera,  as  of 
the  intestines,  or  urinary  bladder,  such  as  occurs  in 
tympanitis,  or  prolonged  suppression  of  urine,  the 
* “ The  Science  and  Art  of  Surgery,”  1853,  p.  304. 
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distension  may  proceed  to  almost  any  extent,  without 
producing  corresponding  symptoms  of  collapse.  With 
regard  to  the  bladder,  prolonged  retention  of  urine 
is  well  known  to  lead  to  a temporary  diminution  or 
even  arrest  of  its  nervous  power,  in  consequence  of 
which,  that  viscus  ceases  to  possess  the  power  of 
expelling  its  contents;  but  the  other  viscera  of  the 
abdomen  are  not  necessarily  involved  in  the  mis- 
chief. 

These  cases,  however,  as  already  mentioned,  tend 
only  to  prove  that  fatal  collapse  may  result  from 
causes  acting  suddenly  on  the  stomach  itself,  without 
producing  any  organic  change  of  structure  in  the 
part.  The  suddenness  with  which  death  generally 
takes  place,  may  be  said  to  prevent  the  occurrence  of 
certain  symptoms  which  might  strengthen  the  re- 
semblance to  cholera.  Hence,  to  complete  the  chain 
of  evidence,  it  is  necessary  to  prove,  that  a closer 
relationship  would  be  established  between  cholera 
and  these  allied  affections  of  the  nervous  system,  if 
sufficient  time  were  allowed  for  their  development. 
Something  more,  however,  than  time  seems  to  be 
required  to  effect  this ; for,  in  the  preceding  class  of 
cases,  it  is  often  observable  that  if  death  does  not 
occur  quickly,  the  first  effects  of  the  shock  pass  off, 
and  the  patient  recovers  without  any  further  un- 
favourable symptoms.  To  ensure,  therefore,  this 
closer  resemblance  between  the  symptoms  in  such 
cases  and  in  cholera,  two  conditions  appear  to  be 
necessary:  1st.,  that  the  shock  to  the  gastric  nerves 

c 5 
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should  not  be  so  intense  as  to  prove  directly  fatal ; 
and  2nd.,  that  the  morbid  cause,  whatever  may  be 
its  nature,  should  be  more  persistent  in  its  operation. 
The  only  cases  except  cholera  in  which  these  condi- 
tions appear  to  be  fulfilled  are  spontaneous  perfora- 
tion of  the  stomach.  The  resemblance  between  the 
symptoms  in  these  cases  and  in  cholera,  is  frequently 
so  close,  that  during  the  prevalence  of  the  latter 
disease,  cases  of  perforating  ulcer  of  the  stomach  are 
not  unlikely  to  be  confounded  with  it,  and  there  are 
instances  on  record  in  which  this  mistake  has  oc- 
curred. In  the  following  parallel  between  cholera 
and  perforating  ulcer  of  the  stomach,  it  will  be  seen 
that  most  of  the  essential  phenomena  are  the  same; 
some  less  constant  or  doubtful  points  of  resemblance, 
which  have  been  excluded  from  this  comparison,  will 
be  subsequently  alluded  to. 


Cholera. 

1.  Average  duration  of  life  after 

the  attack,  in  fatal  cases, 
about  18  hours. 

2.  Mental  faculties  unaffected  up 

to  the  time  of  death,  except 
when  syncope  occurs  from 
the  suddenness  and  intensity 
of  the  attack. 

3.  Skin  cold;  perspiration  some- 

times profuse;  sensibility  of 
skin  persistent. 

4.  Face  pale  and  sunk;  counte- 

nance anxious,  often  cada- 


Perforating  Ulcer  o-f  the 
Stomach. 

1 . Average  duration  of  life  after 

the  attack,  in  fatal  cases, 
about  18  hours. 

2.  Mental  faculties  unaffected  up 

to  the  time  of  death,  except 
when  syncope  occurs,  from 
the  suddenness  and  intensity 
of  the  attack. 

3.  Skin  cold ; perspiration  some- 

times profuse;  sensibility  of 
skin  persistent. 

4.  Face  pale  and  sunk;  counte- 

nance anxious,  often  cada- 


verous. 


verous. 
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Cholera. 

5.  Pnecordial  oppression. 

6.  Severe  burning  pain  at  the 

epigastrium. 

7.  Restlessness. 

3.  Urgent  thirst,  and  desire  for 
cold  drinks. 

9.  Pulse  at  first  small  and  quick: 

subsequently  becomes  im- 
perceptible at  the  -wrists. 

10.  Respiration  diminished. 

11.  Yoice  feeble  and  altered. 

12.  Vomiting. 


13.  Suppression  of  urine. 


Perforating  Ulcer  of  the 
Stomach. 

5.  Prajcordial  oppression. 

6.  Severe  burning  pain  at  the 

epigastrium. 

7.  Restlessness. 

8.  Urgent  thirst,  and  desire  for 

cold  drinks. 

9.  Pulse  at  first  small  and  quick; 

sometimes  becoming  imper- 
ceptible at  the  wrists,  some 
hours  before  death. 

10.  Respiration  diminished. 

11.  Voice  feeble  and  altered. 

12.  Vomiting  in  some  cases 
only  ; but  in  all  a great 
desire  to  vomit,  without 
frequently  the  ability  to 
do  so. 

13.  Suppression  of  urine. 


The  parallel  which  has  been  drawn  between  these 
two  affections  might  be  still  further  extended,  as 
there  are  other  points  of  resemblance  which  are  not 
included  in  the  preceding  list;  chiefly,  as  I have 
before  stated,  from  being  less  constant  in  their  occur- 
rence. Cramps,  which  affect  both  the  extremities 
and  the  abdomen  in  cholera,  are  generally  limited  to 
the  abdomen  in  cases  of  perforating  ulcer  of  the  sto- 
mach. With  reference  to  the  post-mortem  examina- 
tions in  these  cases,  except  the  lesion  of  continuity 
and  consequent  peritonitis,  there  are  the  same  ne- 
gative appearances  in  the  viscera  of  the  head,  the 
chest,  and  the  abdomen,  after  death  from  perforating 
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ulcer  of  the  stomach,  as  are  generally  met  with  alter 
death  from  cholera.  Moreover,  the  peritonitis  re- 
sulting from  perforating  ulcer  of  the  stomach  is 
sometimes  very  partial,  and  appears  to  be  but  little 
concerned  in  causing  death ; for,  in  some  cases 
which  have  come  under  my  own  observation,  the 
extent  and  severity  of  the  inflammation  has  appeared 
to  be  inversely  to  the  quickness  with  which  death 
has  occurred.  It  is  important  to  notice  in  connec- 
tion with  the  suppression  of  urine,  which  has  usually 
been  regarded  as  peculiarly  characteristic  of  cholera, 
but  which,  as  I shall  subsequently  have  occasion  to 
point  out,  is  almost  equally  constant  in  cases  of  per- 
forating ulcer  of  the  stomach,  that  the  urinary  blad- 
der is  also  in  these  cases,  as  in  cholera,  generally 
found  to  be  empty  and  contracted.  Lastly,  there  is 
one  other  point  of  connection  between  cholera  and 
perforating  ulcer  of  the  stomach,  which  I had  hoped 
to  have  been  able  satisfactorily  to  have  established, 
but  which  I can  hardly  venture  at  present  to  say 
that  I have  succeeding  in  doing.  This  is  the  occur- 
rence of  a serous  flux  in  cases  of  perforating  ulcer  of 
the  stomach,  which  appears  to  be  identical  in  cha- 
racter with  that  which  occurs  in  cholera.  In  three 
out  of  seven  cases  of  perforating  ulcer  of  the  stomach, 
which  I have  attended,  I have  noticed  the  presence 
in  the  stomach  and  cavity  of  the  abdomen,  not  only 
of  an  unusually  large  amount  of  fluid,  but  of  fluid 
possessing  the  gruel-like  appearance  which  is  so  pe- 
culiarly characteristic  of  cholera,  and  which  could 
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hardly  be  supposed  to  be  the  result  of  tbe  peritonitis, 
or  of  anything  that  tbe  patient  had  been  allowed 
to  swallow.  I must  forbear,  however,  to  insist  on 
this  argument ; for,  although  further  observation 
may  confirm  it,  there  is  not  as  yet  sufficient  proof  in 
its  favour  to  allow  of  its  being  received  as  correct. 

The  importance  of  traumatic  peritonitis  in  these 
cases  has  been  probably  overrated ; for  death  often  ap- 
pears to  occur  more  from  the  effects  of  the  injury  on 
the  nervous  system  than  from  the  inflammation  pro- 
duced. This  is  sometimes  shown  to  be  the  case  in 
spontaneous  rupture  of  the  stomach,  an  accident  very 
similar  in  its  effects  to  perforating  ulcer  of  the  sto- 
mach, and  which  usually  causes  death  in  the  same 
way  by  collapse,  after  an  interval  of  some  hours;  but 
it  has  occasionally  been  observed  to  prove  imme- 
diately fatal,  as  in  the  following  case: — “ A coal- 
heaver,  aged  about  fifty,  whilst  stooping  in  the  act 
of  lifting  some  coals,  placed  his  hand  suddenly  on 
the  pit  of  the  stomach,  and  complained  of  severe  pain 
in  that  situation : this  was  immediately  succeeded  by 
two  deep  sighs,  when  he  dropped  down  and  expired.’’4 
An  opening,  sufficiently  large  to  admit  the  thumb, 
was  discovered  on  the  posterior  surface  of  the  large 
extremity  of  the  stomach,  from  which  part  of  its 
contents  had  escaped.  Some  doubt  prevails  respect- 
ing the  exact  nature  of  the  lesion  in  this  case,  whe- 
ther it  should  be  considered  as  rupture,  or  as  per- 
foration from  ulceration;  it  may  probably,  notwitli- 
* “ London  Medical  Repository,”  vol.  xvii.  pp.  108,  109. 


38  PROBABLE  SEAT  OF  PRIMARY  AFFECTION. 

standing  the  apparent  absence  of  any  signs  of  ulcer- 
ation in  the  stomach,  have  been  the  latter.  The 
case,  however,  is  instructive,  as  it  proves  that  death 
may  he  the  result  of  shock  to  the  gastric  nerves, 
since  there  was  no  time  for  inflammation  to  be  deve- 
loped. 

The  secondary  position  of  traumatic  peritonitis,  as 
a cause  of  death  in  injuries  of  the  stomach  is  still 
more  forcibly  illustrated  in  those  cases  where  the 
stomach  has  been  lacerated  by  wounds  inflicted 
through  the  parietes  of  the  abdomen.  The  well- 
known  case  of  the  Canadian,  St.  Martin,  who  was 
wounded  in  the  stomach  in  1822,  and  many  others, 
who  have  recovered  after  very  severe  wounds  in  the  sto- 
mach," show  that  the  great  source  of  danger,  is  not  so 
much  the  peritonitis,  as  the  shock  to  the  gastric  nerves ; 
for  the  first  effects  of  the  injury  in  these  cases  being 
felt  by  the  integuments  of  the  abdomen,  the  shock 
to  the  gastric  nervous  system  is  diminished,  from  its 
being,  so  to  speak,  prepared  for  it; 'and,  consequently, 
there  is  a greater  probability  of  recovery  in  these 
cases,  than  where  the  stomach  itself  receives,  as  it 
were,  unprepared,  the  first  effects  of  the  injury. 
Patients  have,  indeed,  been  known  to  recover,  even 
from  the  effects  of  perforating  ulcer  of  the  stomach, 
but  the  extreme  rarity  of  such  cases  is  a sufficient 
proof  of  the  greater  danger  which  attends  them. 

u “ A Letter  from  the  Rev.  Mr.  James  Field,  Rector  of  St.  John’s, 
in  Antigua,  concerning  two  Cases  of  Wounds  in  the  Stomach,  to 
Mr.  John  Douglas,  Surgeon,  F.R.S.” — Phil.  Trans.  1722,  pp.  78,  79. 
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Before  concluding  tliis  part  of  my  subject,  it  is 
necessary  to  notice,  that,  although  military  surgeons 
have  generally  agreed  in  considering  wounds  of  the 
stomach  as  more  serious  than  wounds  of  the  other 
abdominal  viscera,  and  that  the  shock  to  the  system, 
in  such  cases,  is  greater;  yet  the  explanation  given 
by  some  of  them  differs  from  that  which  is  here  sug- 
gested. Hennen,  for  instance,  supposes  that  the  shock 
to  the  system,  in  gun-shot  wounds,  etc.,  of  the  abdo- 
men, is  due  to  the  impression  being  transmitted  to 
the  spinal  cord.  This  hypothesis  of  one  of  the  most 
distinguished  writers  on  military  surgery,  cannot  be 
regarded  as  satisfactory ; for  the  only  way  in  which 
the  impression  could  be  supposed  to  act,  in  this  case, 
would  be  by  causing  concussion  of  the  spinal  cord, 
and  temporary  paraplegia.  But  this  result  is  not 
observed  to  follow  as  a consequence  of  shock ; for  if 
the  impression  is  not  so  intense  as  to  cause  sudden 
death,  or  syncope,  the  functions  of  the  spinal  nervous 
system  are  not  apparently  affected ; since  the  patient 
continues  to  retain  power  over  the  voluntary  muscles, 
up  to  the  period  of  death,  even  in  those  cases  where 
he  is  said  to  die  from  the  “ pure  effects  of  shock,” 
without  any  evidence  of  organic  lesion  being  apparent 
in  any  of  the  viscera. 
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II. — The  analysis  of  particular  phenomena  in  cholera. 

Before  entering  upon  the  consideration  of  this,  the 
most  important  part  of  my  subject,  I must  acknow- 
ledge that  I feel  some  hesitation  in  carrying  out  my 
intention  of  restricting  the  size  of  the  work;  since 
the  magnitude  of  the  subject,  both  with  regard  to 
the  interests  it  involves  and  the  mysteries  it  is  capable 
of  unfolding,  renders  it  difficult  for  me  to  make 
others  comprehend,  in  a few  remarks,  all  that  I would 
wish  to  communicate  respecting  it.  It  so  often  hap- 
pens, that  writers  in  trying  to  be  concise,  succeed 
only  in  being  obscure,  that  I fear  lest  the  same  mis- 
fortune should  happen  to  myself ; and  I shall  therefore 
not  attempt  to  give  an  analysis  of  all  the  phenomena, 
but  shall  select  only  a few  of  the  more  prominent, 
which,  if  fully  analysed  and  rightly  understood,  will 
be  sufficient  to  explain  the  nature  of  the  disease. 
The  condition  of  the  respiratory  organs,  with  the 
function  of  respiration,  has  been  already  considered 
in  connection  with  that  theory  which  refers  the  dis- 
ease to  the  lungs ; and  it  was  then  observed,  that  the 
evidence  they  afforded  wras  favourable  to  the  suppo- 
sition of  the  stomach  being  the  primary  seat  of 
cholera.  The  phenomena  I now  propose  to  analyse 
may  be  grouped  under  four  heads  : — 

1.  The  suppression  of  urine. 

2.  The  altered  condition  of  the  blood. 
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3.  The  flux  from  the  stomach  and  bowels. 

4.  The  failure  of  the  circulation. 


1.  The  suppression  of  urine. 

Suppression  of  urine  is  one  of  the  symptoms  which 
has  generally  been  thought  to  be  characteristic  of 
cholera ; and  it  is  so  constantly  observed  in  connec- 
tion with  this  disease,  that  it  may  be  reasonably 
considered  to  be  an  essential  constituent  in  the 
phenomena  of  the  collapse.  The  alleged  infrequency 
of  its  occurrence  in  other  diseases,  and  the  supposition 
that  it  can  hardly  occur,  except  in  cholera,  without 
inducing  symptoms  indicative  of  uraemic  poisoning, 
have  invested  it  with  a peculiar  significance ; and 
without  wishing  to  over-rate  its  importance,  I may 
remark,  that  on  a correct  interpretation  of  this 
symptom  will  depend,  in  a great  measure,  our  know- 
ledge of  the  disease. 

When  the  first  generally  acknowledged  outbreak  of 
cholera  occurred  in  India,  in  the  year  1817,  the  fact 
that  the  urine  was  suppressed,  appears  to  have  been 
altogether  overlooked ; and  even  when  it  was  subse- 
quently ascertained  that  the  patients  passed  no  urine, 
it  was  thought  to  be  due  to  retention  instead  of  sup- 
pression, and  a catheter  was  not  unfrequently  intro- 
duced into  the  bladder,  with  a vain  hope  of  relieving 
it.  The  true  characters,  as  well  as  the  constancy  of 
the  symptoms,  were  however  soon  recognised,  to- 
gether with  the  circumstance,  that  even  protracted 
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suppression  of  urine  might  often  occur  without  being 
followed  by  coma  or  any  head  symptoms.  This  was 
an  observation  altogether  new  to  most  observers  of 
the  disease,  who  appear  to  have  been  at  a loss  to 
account  for  so  unexpected  a phenomenon.  The  earlier 
writers  on  cholera  have,  consequently,  for  the  most 
part  restricted  themselves  to  mentioning  that  the 
urine  was  suppressed,  without  attempting  to  offer 
any  explanation  of  so  unusual  a symptom,  or  the 
still  more  remarkable  fact,  of  the  absence  of  the  usual 
consequences  of  such  suppression  on  the  brain.  Whilst 
later  writers,  who  have  attempted  to  explain  this 
symptom  on  other  hypotheses  than  those  connected 
with  the  sympathetic  nervous  system,  have  either 
failed  in  their  arguments,  or  have  attempted  to  shew 
that  the  urine  is  not,  strictly  speaking,  suppressed, 
but  that  its  constituents  find  an  exit  from  the  body 
by  some  other  channel;  in  consequence  of  which, 
uraemic  poisoning  is  prevented. 

Annesley  appears  to  have  been  the  first  to  suggest 
that  the  watery  part  of  the  urine  might  be  got  rid 
of  in  cholera,  by  a vicarious  discharge ; but  he  does 
not  inform  us  in  what  way  the  peculiar  solid  consti- 
tuents of  the  urine  are  disposed  of.  He  limits 
himself  to  stating  that,  “ the  watery  part  of  the 
secreting  fluid,  usually  secreted  by  the  kidueys,  is 
completely  drained  off  by  the  diseased  action  of  the 
mucous  surface  of  the  digestive  canal.”8  This  fails 
to  account  for  the  absence  of  urea  from  the  system, 
unless  the  term,  “ watery  part  of  the  circulating 
a “ Sketches  of  the  most  prevalent  diseases  of  India,”  1825,  p.  33. 
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fluid,”  is  meant  to  include  the  constituents  of  the 
urine  usually  held  in  solution,  which  can  hardly  he 
the  meaning  intended  to  be  conveyed  by  Annesley, 
as  he  appears  to  consider  that  the  drain  from  the 
mucous  surface  of  the  alimentary  canal  is  analogous, 
as  regards  the  functions  of  the  kidneys,  to  what  is 
witnessed  in  ascites,  where  the  fluid  discharged  from 
the  serous  surface,  may  sufficiently  account  for  the 
deficiency  of  the  watery  part  of  the  urine,  hut  does 
not  carry  with  it  any  of  the  urea. 

The  suggestion  thrown  out  by  Anneslev,  has  been 
had  recourse  to  by  many  subsequent  writers,  who 
have  applied  it,  not  only  to  account  for  the  absence 
of  the  watery,  hut  also  of  the  solid  constituents  of 
the  urine,  which  they  have  imagined  to  be  got  rid  of, 
by  the  alimentary  mucous  membrane  performing 
vicariously  the  office  of  the  kidneys.  Thus  Dr. 
Watson  suggests,  that  the  urea  “is  drained  off  from 
the  blood,  in  the  enormous  and  unnatural  flux  from 
the  stomach  and  bowels.”b  The  same  hypothesis  has 
been  still  more  fully  adopted  by  Dr.  Wood,  who 
supposes  that  the  unemic  poisoning  is  prevented  by 
the  establishment  of  a vicarious  discharge  from  the 
skin  and  mucous  membrane.  In  reference  to  this 
point,  Dr.  Wood  observes,  that  “in  some  instances, 
too,  other  organs  appear  to  take  on  a vicarious  office, 
and  to  relieve  the  system  by  throwing  off  the  urea. 
Thus,  in  epidemic  cholera,  in  which  the  urinary 

b “ Lectures  on  the  Principles  and  Practice  of  Medicine,”  third 
edition,  1848,  vol.  ii.  p.  595. 
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secretion  is  sometimes  entirely  arrested,  the  brain 
remains  remarkably  clear,  in  consequence,  no  doubt, 
of  the  copious  discharges  from  the  skin  and  alimentary 
mucous  membrane.”0 

The  hypothesis  here  advanced  to  explain  the 
absence  of  the  urinary  secretion  in  cholera,  has, 
however,  been  had  recourse  to  before  cholera  was 
known,  to  account  for  the  same  symptom,  which 
has  been  alleged  to  occur  in  certain  rare  forms  of 
hysteria,  in  which  the  patients  are  stated  not  to 
have  passed  any  urine  by  the  appropriate  passages, 
for  periods  varying  from  a few  days  to  months  and 
even  years.  As  I shall  have  occasion,  in  a subsequent 
reference  to  this  point,  to  consider  the  subject  of 
vicarious  secretion  more  fully,  and  to  examine  the 
evidence  on  which  it  rests,  I would  merely  observe 
here,  that  late  researches  into  the  chemical  patho- 
logy of  cholera  tend  not  only  to  disprove  this 
hypothesis,  but  to  confirm  the  opinion  I have 
adopted  respecting  the  cause  of  the  suppression  of 
urine  in  cholera ; and,  as  I shall  subsequently 
endeavour  to  prove,  in  some  other  allied  states  of 
the  system,  in  which  the  same  symptom  occurs. 

In  the  following  remarks  on  the  pathology  of 
suppression  of  urine  in  cholera,  I propose  to  consider; 
(a),  the  probable  cause  of  the  appearance  usually 
presented  by  the  urinary  organs,  after  death  occur- 
ring in  the  collapsed  stage  of  the  disease ; and  (6), 

c “A  Treatise  on  the  Practice  of  Medicine,”  fourth  edition, 
Philadelphia,  1855,  vol.  ii.  p.  599. 
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the  extent  to  which  the  formation  of  urea  in  the 
blood  is  affected,  after  its  elimination  by  the  kidneys 
is  arrested. 


(a).  The  probable  cause  of  the  appearance  usually  pre- 
sented by  the  urinary  organs , after  death  occurring  in 
the  collapsed  stage  of  the  disease. 

In  the  early  histories  of  cholera,  we  find  that  it 
was  soon  ascertained,  that  the  appearances  presented 
by  the  urinary  organs  were  almost  uniformly  the 
same,  and  incapable  in  themselves  of  affording  any 
explanation  of  the  cause  of  the  suppression  of  urine 
during  life.  The  importance  of  this  observation  was 
fully  appreciated,  whilst  at  the  same  time  it  con- 
tributed to  increase  the  difficulty  of  accounting  for 
the  nature  of  the  disease  itself.  Thus  Anneslev 

O v 

remarks,  u that  the  kidneys  were  generally  of  a 
healthy  structure,  and  presented  not  any  organic 
derangement,  which  could  explain  the  complete 
interruption  which  their  functions  had  experienced 
in  the  course  of  the  disease.”d  Nearly  all  subsequent 
writers  on  the  subject  have  confirmed  the  correctness 
of  this  statement.  In  like  manner,  the  urinary 
bladder  wras  found  to  be  so  constantly  empty  and 
contracted,  that  this  appearance  soon  came  to  be 
regarded  as  a necessary  condition  of  the  organ  after 
death  from  cholera  collapse.  With  reference  to  the 


* “ Sketches  of  the  most  prevalent  Diseases  of  India,”  1825,  p.  125. 
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condition  of  the  kidneys,  it  is  only  necessary  to 
allude  to  the  contrast  they  present  in  this  disease, 
to  what  is  usually  observed  in  those  cases  of  sup- 
pression of  urine,  in  which  death  has  resulted  from 
the  urea  being  retained  in  the  blood,  to  shew  that 
the  cause  of  the  suppression,  in  these  two  cases, 
must  be  essentially  different.  With  regard  to  the 
empty  and  contracted  state  of  the  bladder,  it  is 
probable  that  such  is  the  natural  condition  of  the 
viscus  during  life,  when  it  has  ceased  to  retain 
urine ; and  it  is  consequently  not  unusual  to  meet 
with  it  after  death  from  other  causes,  and  inde- 
pendent of  any  disease  of  the  urinary  organs.6 

As  the  kidneys  do  not  present  in  cholera  any 
appearances  which  may  not  be  met  with  after  death 
from  other  diseases,  in  which  no  symptoms  affecting 
the  secretion  of  urine  have  been  witnessed  during 
life,  and  which  may  not,  so  far  as  their  apparent 
structure  is  concerned,  be  regarded  as  consistent  with 
health,  it  is  necessary  to  seek  elsewhere  for  an  ex- 
planation of  that  change  by  which  their  secreting 
function  has  been  arrested.  The  nature  of  the 
change,  under  these  circumstances,  cannot  admit  of 
direct  proof ; and  from  the  imperfect  knowledge  we 
as  yet  possess  of  the  forces  which  regulate  organic 
life,  we  can  only,  for  the  present,  assume  that  the 

e “ The  bladder  is  also  found  contracted  to  such  a degree  as 
hardly  to  have  any  cavity.  This  is  sometimes  not  to  be  considered 
as  a disease,  but  simply  as  having  arisen  from  a very  strong  action 
of  the  muscular  coat  of  the  bladder  previously  to  death.” — Works  of 
M.  Baillie,  M.D,  by  Wardrop,  vol.  ii.  p.279. 
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effect  is  produced  through  the  medium  of  the  nervous 
system ; and  this  supposition  is  supported  by  what 
has  been  observed  to  occur  in  other  diseases,  in 
which,  like  cholera,  suppression  of  urine  has  been 
witnessed  during  life,  with  an  empty  and  contracted 
state  of  the  bladder  after  death,  without  any  organic 
change  in  the  structure  of  the  kidneys  capable  of 
accounting  for  such  phenomena.  By  a comparison 
with  these  cases,  the  negative  evidence  furnished  by 
the  state  of  the  urinary  organs  in  cholera,  and  which 
has  hitherto  possessed  but  little  value,  will  be  found 
to  acquire  great  importance,  and  will  contribute  to 
complete  the  chain  of  reasoning,  which  has  ascribed 
the  cause  of  cholera  to  an  impression  on  the  central 
portions  of  the  sympathetic  nervous  system  acting 
through  the  medium  of  the  stomach  itself. 

The  only  cases  in  which,  at  present,  I have  ob- 
served this  form  of  suppression  of  urine  to  occur,  are 
those  in  which  death  has  resulted  from  perforating 
ulcer  of  the  stomach.  In  these  cases,  during  the 
continuance  of  collapse,  suppression  of  urine,  inde- 
pendent of  organic  disease  of  the  kidneys,  is  as  con- 
stant a symptom  as  in  cholera ; and  as  the  nature  of 
the  collapse  in  this  disease  admits  of  being  more 
readily  accounted  for  than  that  of  cholera,  it  will 
consequently  be  more  easy  to  explain  the  cause  of  the 
urine  being  suppressed  in  cholera,  when  its  suppres- 
sion in  these  cases  has  been  explained. 

The  extent  to  which  the  urine  is  suppressed  in 
cases  of  perforating  ulcer  of  the  stomach,  has  only 
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been  ascertained  so  far  as  its  elimination  by  the  kid- 
neys is  arrested.  Whether  the  formation  of  the 
elements  of  the  urine  in  the  blood  continues  in  these 
cases  or  not,  there  has  been  no  opportunity  of 
judging,  as  no  analysis  of  the  blood  has  been  made; 
but  taking  the  fact  of  the  urine  being  suppressed, 
with  the  co-existence  of  symptoms  of  collapse,  similar 
to  those  which  are  familiar  to  us  in  cholera,  I think  it 
is  allowable  to  assume  that  the  formation  in  the 
blood  of  urea,  and  other  essential  elements  of  the 
urine,  is  arrested  during  the  continuance  of  the 
collapse  in  these  cases,  as  completely  as  can  be  shewn 
to  be  usual  in  cholera. 

I am  not  able  to  speak  decidedly  with  reference  to 
the  extent  of  the  suppression  of  urine  during  life,  or 
the  precise  appearance  of  the  urinary  organs  after 
death,  in  some  of  my  earlier  cases  of  perforating 
ulcer  of  the  stomach,  as  my  researches  into  the 
pathology  of  this  disease  were  not  at  first  directed  to 
elucidate  the  connection,  which  I have  since  been 
enabled  to  establish,  between  some  of  its  phenomena 
and  those  of  cholera ; but  since  my  attention,  during 
the  last  few  years,  has  been  more  particularly  directed 
to  confirm  the  truth  of  this  statement,  I have  found 
that  the  suppression  of  urine  during  life,  and  the 
appearance  of  the  urinary  organs  after  death,  have 
been  sufficiently  constant  and  uniform  to  justify  the 
inference,  that  the  cause  of  the  suppression  of  urine 
in  perforating  ulcer  of  the  stomach  has  been  similar  to 
that  in  cholera;  and,  indeed,  more  clearly  referrible  to 
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the  shock  communicated  to  the  central  portions  of 
the  sympathetic  nervous  system  through  the  medium 
of  the  stomach.  For  in  perforating  ulcer  of  the 
stomach,  there  is  ample  evidence  to  prove  that  the 
shock  is  the  result  of  direct  injury,  whilst  in  cholera, 
owing  to  the  disease  resulting  from  some  cause  at 
present  unknown,  it  can  only  he  inferred  to  act  in 
the  same  way,  by  its  producing  a corresponding 
effect  on  the  system. 

The  evidence  I am  able  to  adduce  from  my  own 
researches  into  the  pathology  of  perforating  ulcers  of 
the  stomach,  can  receive  but  little  support  from  the 
observations  of  others;  for  inmost  of  the  cases  of  this 
description,  hitherto  recorded  of  spontaneous  per- 
foration of  the  stomach,  the  state  of  the  urinary 
organs  is  either  not  referred  to,  or  it  is  merely 
remarked,  that  in  common  with  some  of  the  other 
abdominal  viscera  they  present  no  abnormal  appear- 
ance. In  the  elaborate  treatise  on  perforation  of  the 
stomach,  by  M.  Lefevre,f  suppression  of  urine  is  only 
mentioned  in  one  case,  and  then  not  as  a necessary 
consequence  of  the  lesion,  or  as  being  of  any  value  as 
a diagnostic  sign.  There  are,  however,  a few  cases 
recorded  by  other  writers,  in  which  the  condition  of 
the  urinary  organs  is  specially  mentioned.  In  a case 
of  cancerous  perforation  of  the  stomach  in  a man, 
aged  twenty-eight  years,  related  by  M.  Cazeneuve,6 
the  urine  was  suppressed,  and  a catheter  was  intro- 

f “Archives  Generales  do  Med.,”  Aodt  et  Septembre,  1842. 

* “Gaz.  Med.  de  Paris,”  1838. 
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tluced  into  the  bladder,  but  only  about  two  spoonfuls 
of  urine  obtained.  It  was  observed  by  M.  Cazeneuve 
that  the  catheter  could  not  be  turned  about  in  the 
bladder,  owing  to  the  very  strong  contraction  of  that 
organ.  In  the  post  mortem  examination,  the  kid- 
neys were  found  to  present  no  abnormal  appearance, 
and  the  bladder  was  contracted  and  hid  behind  the 
pubes.  In  a case  observed  by  Dr.  (afterwards  Sir 
Philip)  Crampton,h  of  perforating  ulcer  of  the 
stomach,  in  a lady,  aged  29  years,  death  occurred 
from  collapse  twelve  hours  after  the  accident.  The 
state  of  the  urinary  secretion  during  life  is  not 
mentioned ; but  it  is  stated,  that,  after  death,  “ the 
urinary  bladder  appeared  empty  and  contracted.” 

On  referring  to  the  histories  of  a large  number  of 
cases  of  spontaneous  perforation  of  the  stomach,  I 
can  find  little  or  no  evidence  to  prove,  that  the 
condition  of  the  urinary  organs  was  different  from 
that  which  has  been  stated  above ; and  generally 
speaking,  when  any  allusion  has  been  made  to  the 
kidneys  in  these  cases,  it  is  simply  stated,  that  their 
appearance  was  healthy.  I must,  however,  admit 
that  the  number  of  cases  of  this  description,  in  which 
the  condition  either  of  the  urinary  organs,  or  their 
secretion,  has  been  noted,  is  at  present  very  small, 
and  probably  not  sufficient  to  establish  the  correct- 
ness of  my  opinions  on  this  subject.  Further  ob- 
servations may,  and,  as  I believe,  will,  have  the  effect 
of  removing  this  objection,  and  lead  to  the  accu- 
h “ Med.  Chinu-g.  Trans.”  1817. 
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mulation  of  evidence  which  may  be  received  as 
conclusive. 

If  from  spontaneous  perforation  of  the  stomach, 
we  pass  to  similar  affections  of  the  lower  portions  of 
the  alimentary  canal,  we  shall  find  usually  the  same 
omissions  with  regard  to  the  condition  of  the  urinary 
organs,  till  we  come  to  those  unfrequent  accidents 
which  occur  in  the  course  of  typhoid  fever,  where 
generally  the  ilium,  near  the  ilio-csecal  valve  is  the 
seat  of  the  lesion.  In  Dr.  Stokes’  paper  on  “ Peri- 
tonitis from  perforation  of  the  serous  membrane,” 1 
suppression  of  urine  is  mentioned  as  having  been 
noticed  in  three  cases  of  perforation  of  the  ilium ; in 
one  of  them,  that  of  a patient  who  appeared  to 
suffer  from  retention  of  urine,  a catheter  was  passed, 
but  only  a few  drops  of  turbid  and  high-coloured 
urine  were  withdrawn;  after  death,  the  peritoneal 
surface  of  the  bladder  was  found  to  be  highly 
inflamed.  Dr.  Stokes  refers  the  suppression  of 
urine  in  these  cases,  to  the  urinary  organs  being 
irritated  from  contiguity  with  the  seat  of  perforation. 
This  is  no  doubt  partly  the  cause  of  the  suppression  ; 
which  appears  to  partake,  in  some  measure,  of  the 
nature  of  strangury,  but  it  does  not  completely 
account  for  it.  For  if  acute  inflammation  of  the 
peritoneum  were  the  cause  of  the  suppression  of 
urine  in  these  cases,  we  should  expect  to  meet  with 
the  same  symptom  equally  often  in  idiopathic 
peritonitis,  but  this  is  not  the  case  ; for  although  the 
‘ “ Cyclopaedia  of  Practical  Medicine.” 
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amount  of  the  urinary  secretion  is  much  diminished, 
the  urine  is  seldom  in  such  cases  altogether  sup- 
pressed. 

The  frequency  of  the  suppression  of  urine,  in 
connection  with  perforation  of  the  ilium,  requires 
to  be  further  noticed,  from  its  having  induced 
M.  Cazeneuve,k  and  subsequently  M.  Auguste  Judas,1 
to  publish  some  papers  on  the  subject,  in  which  they 
attach  great  importance  to  it,  as  a diagnostic  sign 
of  peritonitis  resulting  from  this  lesion.  From  the 
cases  related  by  these  writers,  it  is  evident  that  the 
suppression  of  urine  was  for  the  most  part  dilferent 
in  its  character  from  that  witnessed  in  cholera,  and 
may  be  considered  to  have  been  the  result,  in  some 
measure,  of  irritation  of  the  urinary  organs,  pro- 
ducing strangury;  in  this  respect,  agreeing  with 
Dr.  Stokes’  observations  on  the  same  subject.  M. 
Cazeneuve,  however,  seems  disposed  to  attach  great 
importance  “to  the  existence  of  other  abnormal 
secretions,”  in  causing  the  mine  to  be  suppressed 
in  these  cases ; and  as  this  idea  has  been  verv 
generally  entertained,  respecting  the  same  symptoms 
in  cholera,  it  may  be  useful  to  notice  the  arguments 
employed  in  support  of  this  opinion.  “It  is  known 
(observes  M.  Cazeneuve)  that  functions  of  the  same 
nature  are  so  connected  together,  that  if  one  in- 
creases, the  other  diminishes,  or  disappears.  Now, 
in  all  the  cases  I have  observed,  or  read  of,  there 

k “ Gaz.  Med.  de  Paris,”  1837,  No.  52;  et  1838,  No.  1. 

1 “ Gaz.  Med.  de  Paris,”  1838,  No.  46. 
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exists  a very  profuse  purging,  the  patient  having  five, 
six,  ten  or  twenty  stools.  It  is  not,  therefore, 
surprising  that  the  urinary  secretion  is  diminished, 
or  suspended.  It  is  so  in  all  cases  of  abundant  flux 
from  the  alimentary  canal,  in  cholera,  and  in  chronic 

diarrhoea It  is  necessary  to  join  to  this  cause  the 

existence  of  an  abnormal  secretion  in  the  perito- 
neum, in  which  pus  and  serosity  accumulate.  No  one 
can  deny  the  relation  which  subsists  between  this 
abnormal  secretion,  and  that  which  takes  place  from 
the  kidneys  and  intestinal  canal ; for  it  is  not  un- 
frequently  observed,  that  ascites  disappears  by  the 
urine  and  the  stools.  We  every  day  take  advantage 
of  these  facts,  these  indications;  and  the  results  often 
confirm  the  utility  of  these  precepts/’  Admitting, 
for  the  sake  of  argument,  the  correctness  of  M. 
Cazeneuve’s  remarks  respecting  the  diminution,  or 
suppression  of  the  watery  parts  of  the  urine,  the 
question  will  still  recur,  What  becomes  of  the  urea  ? 
M.  Cazeneuve  fails  to  inform  us  directly,  but  appa- 
rently wishes  it  to  be  inferred,  that  the  urea  is 
disposed  of  by  the  complementary  discharge.  This 
supposition  is  opposed  by  the  results  of  the  analysis 
of  the  alvine  evacuations  in  cholera,  and  is  contrary 
to  the  evidence  furnished  by  those  cases  in  which 
suppression  of  urine  occurs,  independent  of  any 
abnormal,  or  greatly  increased  discharge  from  other 
organs,  as  in  some  cases  (at  least)  of  perforating 
ulcer  of  the  stomach.  But  it  is  not  only  in  these 
Jast  cases  that  suppression  of  urine,  independent  of 
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disease  of  the  kidneys,  may  occur  without  any  com- 
plementary discharge  from  other  parts  of  the  system. 
For  the  same  symptom  has  been  observed  in  con- 
nection with  certain  cases  of  obstruction  of  the  small 
intestines,  and  also  as  generally  accompanying  inter  - 
susception  in  children. 

In  some  remarks  which  have  been  published  on 
this  subject  by  Dr.  Barlow,"1  it  is  interesting  to  notice 
how  differently  the  same  symptom  may  be  inter- 
preted, so  as  to  be  made  apparently  to  support  an 
opposite  theory.  Whilst,  on  the  one  hand,  M. 
Cazeneuve  has  endeavoured  to  prove  that  suppression 
of  urine  is  a valuable  diagnostic  sign  of  perfora- 
tion of  the  ilium,  and  as  such  is  always  accompanied 
by  a discharge  from  some  other  organ,  Dr.  Barlow 
considers  that  it  is  diagnostic  of  that  form  of  consti- 
pation which  results  from  obstruction  of  the  bowels 
situated  high  up.  That  when  it  occurs  in  connection 
with  constipation,  it  indicates  that  the  cause  of 
the  obstruction  to  the  bowel  is  high ; if  the  obstruc- 
tion is  low  down,  then  the  urine  is  not  suppressed 
in  these  cases  of  obstinate  constipation.  ff  If  a suffi- 
cient quantity  of  water  (Dr.  Barlow  observes)  cannot 
be  received  into  the  small  intestines,  or  if  the  circuit 
through  the  portal  system  into  the  vena  cava 
ascendens,  or  thence  through  the  lungs  and  heart 
into  the  systemic  circulation,  be  obstructed,  or  if 
there  be  extensive  disorganization  of  the  kidneys,  the 
due  secretion  of  urine  cannot  be  effected/’  Having 


m “ Guy’s  Hospital  Reports,”  1S44. 
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enunciated  this  proposition.  Dr.  Barlow  endeavours 
to  shew  that  the  suppression  of  urine  in  cholera  is 
due  to  the  great  quantity  of  fluid  discharged  by  stool, 
in  consequence  of  which  there  is  “ a want  of  water  in 
the  blood  to  carry  out  in  solution  those  substances 
which  should  be  eliminated  by  the  liver  and  the 
kidneys,  and  which  are  consequently  retained  in  the 
system,  and  there  act  as  poisons.”  In  the  case 
related  by  Dr.  Barlow,  on  which  this  opinion  is 
chiefly  founded,  it  appears  that  the  patient,  a boy 
aged  twelve  years,  died  in  consequence  of  constriction 
of  the  jejunum  by  a cellular  cord.  No  urine  was 
passed  for  five  days,  and  on  a catheter  being  intro- 
duced, “ one  ounce,  pale  and  straw-coloured,  and  free 
from  albumen,  was  obtained.”  This  statement  is 
strongly  opposed  to  the  idea  that  the  suppression 
could  be  due  simply  to  the  absence  of  a sufficient 
quantity  of  water  to  dissolve  out  the  urinary  com- 
pounds from  the  blood.  Bor  if  such  were  the  case, 
we  should  expect  that  the  little  urine  secreted  would 
have  been  loaded  with  the  usual  solid  constituents,  as 
occurs  in  other  cases,  where,  from  a deficiency  of  the 
watery  parts,  the  quantity  of  urine  is  diminished,  but 
the  solid  constituents  are  proportionately  increased. 
The  fact  of  the  urine  being  pale  and  straw-coloured, 
shews  that  the  suppression  must  have  been  due  to  some 
cause,  deeper  seated  than  the  mere  absence  of  a 
sufficient  quantity  of  water  from  the  blood ; and  it 
can  only  be  satisfactorily  explained  by  assuming  that 
the  formation  of  the  peculiar  constituents  of  the 
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urine  in  the  blood,  is  for  a time  arrested.  The  case, 
related  by  Dr.  Barlow,  appears,  indeed,  to  confirm 
the  opinion  I have  advanced  respecting  the  suppres- 
sion of  urine  in  cholera;  by  supplying  satisfactory 
evidence  that  prolonged  suppression  of  urine,  similar 
in  character  to  that  which  accompanies  cholera,  may 
occur  independent  of  any  complementary  discharge 
from  other  organs,  as  a direct  consequence  of  shock 
to  the  sympathetic  nervous  system;  that  shock  being 
communicated  to  the  stomach,  either  direct,  or 
through  the  upper  portion  of  the  intestinal  canal. 

In  all  the  cases  which  have  been  referred  to,  in 
which  the  urine  has  been  suppressed,  without  causing 
any  head  symptoms,  the  primary  seat  of  the  disorder 
can  be  clearly  traced  to  the  stomach  or  intestinal 
canal ; and  there  can  consequently  be  little  hesitation 
in  ascribing  the  symptoms  to  an  impression  on  the 
abdominal  portion  of  the  sympathetic  nervous  system. 
For  although  the  office  of  the  sympathetic  nerve  has 
not  been  clearly  ascertained,  and  it  can  only  be  sup- 
posed as  yet,  from  its  distribution,  that  this  part  of 
the  nervous  system  is,  in  a special  manner,  connected 
with  the  organs  designed  for  the  nutrition  of  the 
body,  it  is  not  unreasonable  to  infer,  even  in  the 
present  state  of  our  knowledge  on  the  subject,  that 
it  is  the  medium  for  communicating  that  influence 
which  regulates  the  functions  subservient  to  nutri- 
tion; and  that  the  urine  is  suppressed  in  consequence 
of  some  great  disturbance  affecting  the  central  organ 
for  nutrition. 
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The  extent  to  which  the  formation  of  urea  in  the  blood 
is  affected,  after  its  elimination  by  the  kidneys  is  ar- 
rested. 

The  fact  that  prolonged  suppression  of  urine  may 
occur  in  cholera,  without  giving  rise  to  coma,  has 
been  confirmed  by  the  testimony  of  medical  men  in 
all  parts  of  the  world  in  which  the  disease  has  pre- 
vailed, and  has  justly  been  looked  upon  as  one  of  its 
most  characteristic  symptoms.  Previous  to  the  ap- 
pearance of  cholera,  it  was  very  generally  believed 
that  the  secretion  from  the  kidneys  could  not  be 
arrested  for  any  considerable  period  of  time,  without 
being  followed  by  certain  symptoms,  ascribable  to  the 
blood  becoming  poisoned  by  the  retention  in  it  of  the 
essential  principle  of  the  urine,  urea.  The  duration 
of  life,  under  these  circumstances,  in  a case  observed 
by  Dr.  Abercrombie,11  did  not  exceed  five  days;  which 
accords  with  Dr.  Pr out’s  experience  on  the  same 
subject,  who  states  that  “ when  the  suppression  of 
urine  is  complete,  coma  almost  invariably  becomes 
< established  before  the  fifth  day.”0  MM.  Prevost  and 
Dumas’  experiments,11  confirmed  by  numerous  ob- 
servers, of  removing  the  kidneys  from  animals,  tend 
to  establish  the  correctness  of  these  observations,  by 
shewing  that  after  the  extirpation  of  the  kidneys, 

n “Edinb.  Med.  and  Surg.  Journ.”  vol.  xvii.  p.216. 

0 “ On  Stomach  and  Renal  Diseases,”  5th  edit.,  1848;  p.  425. 
p “ Annales  de  Chimie,”  tom.xxiii. 
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death  in  like  manner  usually  occurs  by  the  fifth 
day. 

The  most  interesting  and  important  point,  in  con- 
nection with  the  suppression  of  urine  in  cholera,  is 
consequently  to  determine  what  becomes  of  the  urea. 
There  have  been,  as  might  be  expected,  many  and 
very  opposite  opinions  on  this  subject;  among  which 
it  is  necessary  to  notice,  first,  the  old  and  frequently 
rejected  theory,  that  the  urea  is  accumulated  in  the 
system,  and  acts  as  a poison;  as  I find  that  this 
opinion  is  still  maintained  by  some  writers  on  cholera, 
and  among  others  by  Dr.  Barlow, q to  whose  paper  I 
had  occasion  to  refer,  in  speaking  of  the  condition  of 
the  urinary  organs.  This  theory  is  not  only  opposed 
to  our  experience  of  many  cases,  in  which  very  pro- 
longed suppression  of  urine  has  not  been  followed  by 
any  evidence  of  uraemic  poisoning,  but  it  is  refuted 
by  the  analyses  of  the  blood  in  cholera,  which  prove 
that  no  such  accumulation  of  urea  occurs  in  the  col- 
lapsed stage  of  the  disease.  The  blood  of  cholera 
patients  has  been  subjected  to  frequent  analyses ; and 
any  doubts  which  may  have  been  previously  enter- 
tained respecting  the  amount  of  urea  in  it,  under 
these  circumstances,  may  be  considered  as  satisfac- 
torily settled  by  the  researches  of  Dr.  Garrod.  This 
observer  has  ascertained  that  during  the  stage  of 
intense  collapse,  the  quantity  of  urea  in  the  blood  is 
but  small,  that  it  increases  during  reaction,  and  is  in 
excess  when  consecutive  febrile  symptoms  occur.  The 
i “ Guy’s  Hospital  Reports,”  1848. 
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following  remarks  which  he  makes  on  the  results  of 
his  analyses,  completely  accord  with  the  views  I 
entertain  respecting  the  nature  of  the  suppression  of 
urine  in  these  cases.  “ I should  imagine  (Dr.  Garrod 
observes)  that  in  intense  and  sudden  collapse,  not 
only  is  the  function  of  the  urinary  excreting  organ 
diminished  or  suppressed,  hut  also  the  vital  metamor- 
phosis, and  therefore  the  formation  of  urea,  are 
likewise  nearly  suspended.  This  would  account  for 
the  small  amount  usually  found  in  collapse;  and 
probably  the  quantity  varies  inversely  with  the  in- 
tensity  of  this  state;  but  when  partial  reaction  ensues, 
and  the  vital  changes  take  place  with  greater  activity, 
should  the  functions  of  the  kidneys  not  be  at  the 
same  time  restored,  urea  must  accumulate  in  the 
blood,  and  the  amount  must  depend  on  the  degree  of 
the  reaction  (febrile  or  not)  and  the  extent  of  the 
suppression  of  the  urinary  secretion.  This  view  is 
certainly  supported  by  the  results  which  have  been  as 
yet  obtained,  not  only  recently  by  ourselves,  but  also 
in  the  former  epidemic,  by  Dr.  0’  Shaughnessy  and 
others.”1- 

This  absence  of  urea  from  the  system  has  been 
very  oppositely  explained  by  different  writers  on  the 
subject ; by  one  party  it  has  been  assumed,  that  the 
urea  is  disposed  of  by  a vicarious  discharge ; by  the 
other,  that  the  formation  of  urea  is  for  a time  alto- 
gether arrested.  The  first  of  these  opinions  is  the  one 
which  has  been  the  most  commonly  entertained,  and 
r “London  Journal  of  Medicine,”  1849.  p.435. 
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is  still  supported  by  some  of  the  most  distinguished 
members  of  the  profession ; who  allege  that  the  ali- 
mentary mucous  membrane  is  capable  of  performing, 
under  these  circumstances,  vicariously,  the  office  of 
the  kidneys.  Without  entering  into  any  general 
discussion  on  the  subject  of  vicarious  secretion,  it 
it  will  be  desirable  to  consider  what  evidence  can  be 
adduced  in  favour  of  this  hypothesis,  as  far  as  the 
kidneys  themselves  are  concerned ; the  term  “ vica- 
rious secretion,”  being  used  in  a restricted  sense,  to 
express  that  the  peculiar  function  of  one  organ  is 
performed  by  another;  and  not  applying  to  such 
cases  as  the  so-called  vicarious  menstruation,  in  which 
the  discharge  is  sanguineous,  and  may  consequently, 
under  certain  abnormal  circumstances,  be  the  result, 
not  of  a process  of  secretion,  but  of  exudation. 

The  cases  in  which,  independent  of  cholera,  the 
urine  has  been  alleged  to  be  discharged  vicariously, 
are  chiefly,  if  not  altogether,  dependent  on  hysteria ; 
and  they  form  a small  and  extremely  doubtful  group 
of  cases,  known  under  the  name  of  “ Hysterical 
Ischuria.”  I necessarily  exclude  from  consideration 
some  very  remarkable  cases,  in  which  suppression  of 
urine  has  existed  from  birth ; for  it  appears  that  in 
these  cases,  the  ureters,  in  consequence  of  congenital 
malformation,  in  place  of  opening  into  the  bladder, 
communicate  with  some  portion  of  the  alimentary 
canal;  which  is  the  normal  condition  of  these  parts 
in  the  monotremata. 

In  common  with  almost  every  other  symptom  of 
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^ disease,  suppression  of  urine  lias  been  sometimes  ob- 
served in  connection  with  hysteria ; and  in  some  of 
these  cases  the  suppression  has  been  said  to  continue 
for  months,  and  even  years,  without  any  bad  conse- 
quences to  the  health  of  the  patient ; owing,  it  has 
been  supposed,  to  the  urine  being  got  rid  of  by  a 
vicarious  discharge.  The  most  frequent  of  these  al- 
leged abnormal  discharges,  is  that  which  takes  place 
from  the  stomach,  by  vomiting  at  periodic  intervals, 
and  consists  of  a fluid  more  or  less  closely  resembling 
that  ordinarily  discharged  from  the  bladder.  There 
can  be  no  doubt  that  in  the  majority  of  these  cases 
the  suppression  of  urine,  as  well  as  its  vicarious  secre- 
tion, has  been  feigned ; and  some  curious  examples 
have  been  recorded  of  hysterical  females,  who  have 
succeeded  in  making  their  attendants  believe  that 
the  mine,  which  should  have  been  passed  by  the 
natural  channel,  has  been  habitually  discharged  from 
the  stomach  by  vomiting,  or  disposed  of  by  some 
other  outlet,  as  the  ears,  the  umbilicus,  etc.  In  a 
paper  on  this  subject,  by  Mr.  (now  Dr.)  Lay  cock, 3 
there  are  collected  together  the  histories  of  some  re- 
markable examples,  observed  by  himself  and  others,  of 
this  counterfeit  vicarious  discharge  of  mine;  in  some  of 
which  the  patients  were  detected  in  having  swallowed 
the  urine,  which  was  subsequently  rejected  from  the 
stomach  by  vomiting.  But  although  deception  has 
been  undoubtedly  practised  in  most  of  these  cases, 
there  is  reason  to  believe  that  in  some  of  them  a real 
8 “Edinb.  Med.  nnd  Surg.  Journ.,”  1838. 
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suppression  of  urine  did  occasionally  occur,  but  with- 
out giving  rise  to  any  vicarious  discharge.  In  reference 
to  this  point,  Dr.  Lay  cock  remarks,  “ Hysterical 
Ischuria,  in  a mild  form,  is  of  no  uncommon  occur- 
rence, and  doubtless  is  frequently  overlooked  by  or  con- 
cealed from  the  practitioner.  A young  female  will  suffer 
for  twenty-four  or  thirty-six  hours,  a suppression  of 
urine.  If  the  hand  be  placed  upon  the  hypogastrium 
no  distension  of  the  bladder  will  be  observed.  She  is 
perhaps  alarmed  at  the  occurrence  of  this  long  inter- 
val, the  pulse  will  be  found  much  quickened,  but 
nothing  otherwise  remarkable  will  be  noticed.  At 
last  the  patient  voids  a few  tablespoonfuls  of  urine, 
and  nothing  more  is  heard  of  its  suppression.” 

In  admitting  that  a temporary  suppression  of 
urine  is  one  of  the  symptoms  by  which  hysteria  may 
sometimes  manifest  itself,  I must  at  the  same  time 
reject  the  idea  of  the  urine  ever  being  disposed  of  in 
these  cases  by  vicarious  secretion.  The  tendency  in 
hysterical  patients  to  simulate  diseases,  especially  of 
the  urinary  organs,  should  induce  us  to  doubt  their 
existence,  unless  the  evidence  in  their  favour  is  un- 
deniable. This,  however,  is  far  from  being  the  case 
\ 

in  hysterical  ischuria : for  where  the  patient  has  been 
carefully  watched  for  some  time,  imposture  has  been 
detected  in  so  many  instances,  as  to  lead  almost  ne- 
cessarily to  the  inference,  that  it  has  been  practised 
in  all.  I am  aware  that  many  distinguished  members 
of  the  profession  differ  from  me  on  this  point,1  but  I 
t Hr.  Wood,  in  his  remarks  on  Hysteria,  observes  that  “the  urine 
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do  not  think  any  evidence  has  been  brought  forward 
by  them,  in  these  cases,  sufficient  to  warrant  us  in 
admitting  a theory,  which  involves  an  assumption  so 
unnatural  as  that  of  vicarious  secretion. 

It  remains,  therefore,  to  be  considered,  whether,  if 
the  vicarious  secretion  of  urine  is  restricted  to  cho- 
lera, there  is  sufficient  evidence  to  prove,  that  the 
essential  constituent  of  the  urine  is  present  in  such 
quantity  in  the  flux  from  the  stomach  and  bowels,  as 
to  favour  the  supposition,  that  it  results  from  vica- 
rious secretion.  The  recent  analyses  of  the  evacua- 
tions in  cholera,  by  Dr.  Parkes,u  appear  to  have  satis- 
factorily determined  this  point  in  the  negative ; in 
showing  that  the  amount  of  urea,  in  such  cases,  is 
no  more  than  what  we  might  expect  to  find  in  a dis- 
charge, which  is  derived  from  the  liquor  sanguinis, 
by  a process  which  differs  in  some  respects  from  that 
which  effects  the  ordinary  secretion  of  the  part,  but 
not  so  as  to  justify  the  inference,  that  the  peculiar 
function  of  one  organ  can  be  transferred  to  another, 


is  sometimes  so  copious  as  to  imitate  diabetes,  and  in  some  rare  cases 
has  been  almost  or  entirely  suppressed.  In  the  latter  condition,  the 
constitution  appears  occasionally  to  protect  itself  by  a secretion  of 
the  urinary  principles  through  some  other  outlet;  and  it  is  impossible 
to  resist  the  evidence  in  favour  of  those  cases  in  which  a liquid 
having  the  odour  of  urine,  is  asserted  to  have  been  thrown  out  by 
the  umbilicus,  the  external  meatus,  the  stomach,  etc.;  though  it  must 
be  confessed  that  great  allowance  should  be  made  for  the  insane  pro- 
pensity to  deception,  evinced  by  some  females  under  these  circum- 
stances.”— “ A Treatise  on  the  Practice  of  Medicine,”  4th  edit.,  vol.  ii. 
p.  838. 

11  “ London  Journal  of  Medicine,”  1849. 
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or  that  either  the  stomach  or  the  intestines  can  be  even 
temporarily  converted  into  kidneys.  The  evidence, 
indeed,  on  this  point  has  been  considered  so  con- 
clusive, that  some  of  the  advocates  of  vicarious  secre- 
tion, unwilling  to  relinquish  the  idea  of  the  urea 
being  secreted  as  such  by  the  alimentary  mucous 
membrane,  have  endeavoured  to  account  for  its  ab- 
sence in  the  cholera  evacuations,  by  suggesting  that 
it  may  be  thrown  out  into  the  bowels,  and  there 
decomposed  into  salts  of  ammonia/  This  supposi- 
tion is  based  on  some  experiments  by  MM.  Ber- 
nard and  Barreswil,  which  have  been  thought  to 
prove  that,  after  extirpation  of  the  kidneys,  coma  is 
averted  so  long  as  the  intestinal  evacuations  continue 
to  contain  salts  of  ammonia. 

Independent,  however,  of  the  unsatisfactory  evi- 
dence derived  from  experiments,  which  cannot  be  per- 
formed without  causing  general  disturbance  in  the 
system,  there  is  nothing  to  prove  that  the  salts  of 
ammonia  in  these  cases  result  from  the  decomposi- 
tion of  urea.  On  the  contrary,  we  have  an  equal,  if 
not  a greater  right  to  assume,  that  owing  to  the 
general  disturbance  of  the  circulation,  consequent  on 
the  shock  caused  by  the  operation,  the  changes 
which  usually  take  place  in  the  system  are  not  com- 
pleted ; and  that  the  absence  of  urea  may  be  due  to 
a deficiency  of  organic  power,  from  the  failure  of  the 
circulation  in  that  part  of  the  system,  in  which  the 

x “ A Treatise  on  the  Practice  of  Medicine,”  4th  edit.  vol.  ii. 
p.  599. 
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urea  is  principally,  if  not  altogether,  formed.  This 
would  allow  of  the  supposition,  that  the  force  which 
is  insufficient  to  effect  the  formation  of  urea,  may  be 
sufficient  to  form  carbonate  or  other  salts  of  ammo- 
nia ; or  it  might  even  be  supposed,  that  the  alkaline 
salts,  which  are  said  to  be  formed  in  these  cases  in 
place  of  urea,  may  result  from  a chemical  rather  than 
a vital  change  taking  place  in  the  system.  The  pre- 
sence of  the  alkaline  salts  in  the  bowels,  under  these 
circumstances,  -would  consequently  be  supposed  to 
indicate,  that  the  system  is  unable  to  form  the 
organic  and  higher  compounds  of  oxygen. 

But,  assuming  that  the  results  of  MM.  Bernard 
and  BarreswiVs  experiments  are  correct,  I should  be 
more  inclined  to  regard  the  presence  of  the  alkaline 
salts  in  the  alvine  evacuations,  as  an  indication  of  the 
perverted  secretory  function  of  the  alimentary  mu- 
cous membrane,  consequent  on  shock,  and  th  at  these 
salts  are  derived  from  the  ordinary  constituents  of 
the  blood,  by  a process  similar  to  that  which  pro- 
duces the  serous  flux  in  cholera. 

If  the  preceding  arguments  have  been  sufficient  to 
exclude  the  idea  of  vicarious  secretion  of  urine  occur- 
ring in  cholera,  it  must  necessarily  be  assumed,  that  the 
absence  of  urea  is  the  result  of  its  formation  in  the  blood 
being  interrupted.  The  extent  of  this  interruption  du- 
ring collapse,  may  be  judged  of  from  the  results  of  the 
analyses  of  the  blood  of  cholera  patients  by  Dr.  Gar- 
rod  and  others ; but  it  also  admits  of  being  still  fur- 
ther illustrated  by  the  examination  of  the  first  urine 
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passed  after  the  attack,  especially  in  those  cases 
which  are  not  accompanied  Avith  consecutive  fever. 
The  urine,  which  is  passed  under  these  circum- 
stances, instead  of  being  rich  in  urea,  as  is  generally 
observed  to  be  the  case  in  that  passed  after  (partial) 
suppression  of  urine  from  other  causes,  has  been 
found  to  contain  less  than  the  normal  amount,  and 
in  some  instances  the  urea  has  been  altogether  want- 
ing. Dr.  Begbiey  states,  as  the  result  of  numerous 
experiments  on  the  first  urine  passed  after  an  attack 
of  cholera,  that  “ the  average  density  was  consider- 
ably lower  than  that  of  healthy  urine” ; and  vrith 
reference  to  the  amount  of  urea  contained  in  it  under 
these  circumstances,  that  of  eighteen  specimens  of 
cholera  urine,  specially  examined  to  determine  this 
point,  that  in  all  of  them  the  urea  was  found  to  be 
deficient  in  quantity.  Dr.  Begbie  deduces  from  his 
observations  — 1st,  “That  the  urine,  besides  being 
affected  as  to  quantity  is  materially  altered  in  qua- 
lity” ; and  2nd,  “That  this  alteration  consists  in  the 
presence  of  a very  small  quantity,  or  in  the  entire 
absence  of  urea,  and  in  the  presence  of  albumen  and 
biliary  colouring  matter.”  Still  stronger  evidence  is 
furnished  on  this  point  by  Dr.  Parkes,  in  the  follow- 
ing case  : — “ A boy  who  had  presented  all  the  algide 
symptoms  (of  cholera)  in  moderate  intensity,  passed  no 
urine  for  fifty-three  hours,  after  which  time  he  passed 
about  ten  ounces  of  clear  yelloAv  urine,  free  from 

y “ Edinb.  Month.  Journal  of  Med.  Science,”  Nov.1849,  pp.  1207 — 
1213. 
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sediment  on  standing,  and  in  wliicli  no  urea  was 
detected.”2 

It  is  a remarkable  hut  well  observed  fact,  that  the 
urine  which  is  sometimes  passed  during  the  con- 
tinuance of  the  collapse  from  cholera,  is  also  deficient 
in  urea,  although  the  quantity  of  urine  passed  under 
these  circumstances  may  he  inconsiderable.  This 
has  been  occasionally  noticed  in  all  the  successive 
epidemics  of  cholera,  and  it  has  never  been  satis- 
factorily accounted  for.  Scot,  Orton,  and  most  of 
the  earlier  writers  on  the  disease,  who  have  mentioned 
it,  pass  it  over  almost  without  comment;  and  we 
may  judge  of  the  difficulties  these  writers  must  have 
experienced  in  attempting  to  explain  the  phenome- 
non, from  Dr.  James  Johnson’s  remarks,  which  may 
be  said  to  represent  the  state  of  contemporary  medi- 
cal opinions  on  this  subject.  “When  this  secretion 
(Dr.  J ohnson  observes)  is  not  suspended  during  an 
attack  of  cholera,  the  urine  is  almost  always  limpid 
and  clear,  though  in  very  small  quantity — a curious 
phenomenon,  considering  the  probable  state  of  the 
blood  under  such  circumstances ; for  we  may  be  per- 
mitted to  infey,  from  all  the  symptoms,  that  the 
blood  is  not  only  deprived  of  much  of  its  serous  or 
aqueous  parts,  by  the  profuse  discharges  which 
usually  take  place,  but  that  the  elements  of  all,  or 
most  of  the  other  natural  secretions,  are  retained  in 
it.  We  might,  therefore,  naturally  have  expected 
that,  if  urine  were  secreted  at  all,  it  would  possess 
z “London  Journal  of  Medicine,”  1849,  p.  138. 
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some  striking  deviation  from  its  natural  appear- 
ance/’ a This  deficiency  of  urea  in  the  urine  passed 
by  cholera  patients,  has  been  noticed  by  many 
subsequent  writers,  among  whom  I may  refer  to 
Dr.  G.  Owen  Dees,  who  states  u that  when  it  (the 
urine)  can  be  collected  in  any  quantity,  its  specific 
gravity  is  generally  below  the  natural  standard,  and 
it  has  only  a feeble  acid  reaction.  Albumen  is  very 
often  to  be  found  in  it.  The  urea  is  below  the 
standard  of  health.”  b 

The  deficiency  of  urea,  which  is  so  remarkable  a 
phenomenon  in  connection  with  the  suppression  of 
urine  in  cholera,  occurs  also  in  cases  of  spontaneous 
perforation  of  the  stomach,  and  also  in  some  cases  of 
spontaneous  perforation  of  the  small  intestines.0 

This  is  very  different  from  what  is  commonly  wit- 
nessed in  cases  of  suppression  of  urine  from  other 
causes,  in  which  the  first  urine  passed  after  the  sup- 
pression is  generally  observed  to  be  loaded  with 
organic  matter,  which  seems  to  be  ready  to  find  an 
exit  from  the  system,  as  soon  as  the  usual  channel 
for  its  discharge  is  open  for  it  to  pass.  In  cholera, 
no  such  accumulation  occurs  during,  collapse  ; but, 
on  the  contrary,  a certain  time  seems  to  be  required 
after  the  collapse  has  passed  off,  for  the  circulation 
to  be  restored,  so  as  to  enable  the  system  to  resume 
those  functions  which  constitute  organic  life. 

a “Diseases  of  Tropical  Climates,”  5th  edit.  1836,  p.276. 
b “ Cyclop,  of  Anat.  and  Phys..”  art.  Urine. 
c “ Gazette  Med.  de  Paris.”  1838,  No.  46,  p.  721. 
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The  extent  to  which  the  nervous  power  influencing 
the  circulation  of  the  blood,  and  through  it  the  secre- 
tion of  urine,  is  affected  by  cholera,  is  not  only  so  great 
as  to  interrupt  the  formation  of  urea  during  the  conti- 
nuance of  collapse,  and  also  after  this  condition  has 
passed  off ; but,  even  in  individuals  who  have  escaped 
being  attacked  by  the  prevailing  epidemic,  the  energy 
of  the  system  is  observed  to  be  not  only  temporarily 
affected,  but  to  continue  in  many  cases  defective,  and 
insufficient  for  the  maintenance  of  a healthy  state  of 
the  functions.  One  of  the  consequences  of  this  condi- 
tion appears  to  be  the  substitution  of  oxalic  acid  for 
urea.  In  reference  to  this  point.  Dr.  Prout  observes, 
“ Every  one  is  acquainted  with  the  familiar  fact,  that 
the  most  frequent  and  striking  morbid  appearances 
presented  by  the  urine  from  slight  causes,  (such  as  a 
cold,  indigestion,  etc.),  are  the  common  lateritious 
sediments.  Now,  the  first  circumstance  that  attracted 
my  notice  after  the  prevalence  of  the  Asiatic  cholera, 
was  the  disappearance  of  these  sediments  from  the 
urine.  The  absence  of  these  sediments  was  at  first 
considered  to  be  accidental,  but  when  day  after  day 
the  same  occurrence  took  place,  I was  induced  to 
inquire  attentively  into  the  circumstances,  with  the 
view,  if  possible,  of  ascertaining  the  reason.  On 
closer  inspection,  it  was  found  that  the  urine  of  every 
individual  examined,  whether  in  apparent  health  or 
otherwise,  not  only  presented  the  same  absence  of 
sediment,  but  also  assumed  that  peculiar  appearance, 
which  I have  been  accustomed  to  consider  as  charac- 
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teristic  of  the  presence  of  oxalic  acid.  As  I had 
always  previously  found  the  oxalic  acid  diathesis  of 
unusual  occurrence  in  London,  I was  much  struck 
with  the  phenomenon ; and  on  reflection  it  occurred 
to  me,  that  it  might  be  referrible  to  the  same  un- 
known cause  which  was  then  producing  cholera.”  d 
It  would  he  difficult  to  appreciate  too  highly  these 
observations  by  Dr.  Prout,  which  are  very  suggestive 
of  the  causes  which  may  lead  to  the  non-formation  of 
urea  in  the  blood,  and  the  conditions  which  may  be 
required  to  effect  the  substitution  of  oxalic  acid  for 
urea.  During  the  last  epidemic  of  cholera  in  this 
country,  I had  the  opportunity  of  testing  the  correct- 
ness of  Dr.  Prout’ s statements;  and  I can  vouch  for 
the  general  accuracy  of  his  remarks  on  this  subject. 

As  urea  is  one  of  the  constituents  of  the  urine, 
which  has  been  experimentally  proved  to  be  formed 
in  the  blood  independent  of  the  kidneys,  which 
appear,  however,  to  possess  the  exclusive  power  of 
withdrawing  it  from  the  blood,  in  which  it  exists 
ready  formed  for  elimination,  it  becomes  an  import- 
ant point  to  determine,  not  merely  whether  its  ele- 
ments are  derived,  as  generally  supposed,  “ from  the 
unassimilated  elements  of  nitrogenized  food,  circu- 
lating with  the  blood/’  and  f‘  from  the  disintegration 
of  the  azotized  animal  tissues  /’ e but  also  whether 
its  formation  is  not  restricted  to  certain  parts  of  the 

d “ On  Stomach  and  Renal  Diseases,”  5tli  edit.  1848,  p.  20. 

e ‘‘Handbook  of  Physiology,”  by  Kirkes  and  Paget,  1848,  p.  341. 
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system,  and  does  not  take  place  indifferently  in  all 
parts  through,  which  the  blood  circulates. 

The  amount  of  urea  formed  within  a given  time 
appears  to  depend  on  the  waste  to  which  the  muscu- 
lar tissues  are  subjected  ; and  this  waste  is  connected 
with  (dependent  on?)  the  state  of  the  circulation 
of  blood  through  them.  It  is  not,  therefore,  unrea- 
sonable to  suppose  that  the  muscular  tissue  is 
specially  connected  with  the  development  of  urea,  not 
simply  as  the  source  from  which  its  elements  are 
derived,  but  as  the  structure  in  which  its  formation 
is  accomplished.  There  are  many  arguments  which 
might  be  adduced  in  support  of  this  opinion,  which 
appears,  indeed,  to  be  perfectly  conformable  to  our 
every-day  experience  of  muscular  change.  When 
the  blood  accumulates,  to  any  great  extent,  in  the 
internal  organs,  especially  of  the  abdomen,  the  force  of 
the  circulation  through  the  extremities  and  towards 
the  surface  of  the  trunk  is  diminished ; and  conse- 
quently the  functions  usually  performed  in  these 
parts  of  the  system  may  be  inferred  to  be  also  propor- 
tionately diminished,  if  not  arrested.  Whilst,  on  the 
other  hand,  if  the  general  force  of  the  circulation  is 
increased,  the  functions  of  all  parts  of  the  body  are 
also  increased  in  proportion  to  the  amount  of  blood 
supplied  to  them. 

The  well-known  effects  of  much  exertion  in  walk- 
ing, etc.,  in  increasing  the  amount  of  urea,  may, 
lierefore,  be  caused  by  the  increased  force  of  the 
irculation,  and  the  consequent  increased  supply  of 
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blood  furnished  to  the  muscles  employed  on  the  occa- 
sion, producing  a corresponding  waste  of  their  tissue. 
This  waste  is  restored  during  that  sound  and  refresh- 
ing sleep  which  healthful  exercise  always  (secondarily) 
induces ; and  the  feeling  of  fatigue  is  relieved  when 
the  tissues  have  been  repaired.  But  if  the  exercise 
has  been  excessive,  the  feeling  of  fatigue  caused  by 
the  waste  of  the  tissues  will  be  excessive  also,  and 
will  prevent  the  occurrence  of  sleep.  The  demand 
for  sleep  in  these  cases  might  be  inferred  to  be 
greater,  from  the  condition  of  the  urine,  which  shews 
a greatly  increased  formation  of  urea  in  the  system  ; 
and  as  the  absence  of  sleep  delays  the  repair  of  the 
body,  the  formation  of  urea  continues  to  keep  pace 
with  the  increased  circulation,  so  long  as  the  force  of 
the  latter  is  maintained.  This  contributes  to  pro- 
duce that  feverish  condition  of  the  system,  which 
subsequently  accompanies  the  continued  and  in- 
creased formation  of  urea,  and  which  is  prejudicial 
in  proportion  as  sleep  is  postponed. 

Bat  other  phenomena  than  those  which  have  been 
mentioned  result  from  over  fatigue ; the  most  im- 
portant of  which  is  the  diminution  or  arrest  of  the 
digestive  function  of  the  stomach.  The  disrelish  for 
food  which  individuals  suffering  from  over-exertion 
experience,  and  the  inability  of  the  stomach  under 
these  circumstances  to  digest  it,  depend  chiefly  on  the 
blood  not  being  sufficiently  determined  to  the  stomach 
after  the  food  has  been  introduced  into  it;  and, 
therefore,  the  circulation  through  the  muscular  (and 
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necessarily  also  the  other)  tissues  of  the  body,  con- 
tinues to  be  maintained,  and  the  consequent  waste 
produces  a corresponding  amount  of  urea.  The 
beneficial  effects  which  result  from  stimulants  taken 
with  the  food  on  these  occasions,  depend  on  an  in- 
: creased  supply  of  blood  being  sent  to  the  stomach ; 
and  which  afflux  of  blood  may  in  health  be  always 
inferred  to  occur,  from  the  superficial  coldness  which 
follows  a meal.  Whilst  the  well-known  effects  of 
tea  in  relieving  the  feeling  of  fatigue,  and  in  over- 
coming the  feverish  state  which  follows  excess  in 
eating,  appears  to  depend  in  a great  measure  on  the 
property  which  the  tea  possesses  of  moderating,  and 
at  the  same  time  of  equalising,  the  circulation  of  the 
blood.  There  is,  also,  some  other  important  property 
in  tea,  which  has  the  power  both  of  arresting  the 
waste,  and  also  of  preventing  the  renewal,  of  the 
tissues ; but  it  is  not  apparent  in  what  wray  this  effect 
is  produced ; it  is,  however,  probable  that  this  is  the 
primary  effect  of  tea,  and  that  the  equalisation  of  the 
circulation  results  from  it. 

The  necessity  in  the  system  for  food  is  expressed 
by  the  stomach,  and  the  digestive  function  of  the 
stomach  appears  to  possess  a greater  influence  over 
the  circulation  of  the  blood  in  health,  than  that 
possessed  by  any  other  function  of  the  body.  But 
when  the  claims  of  the  stomach  have  not  been 
attended  to,  and  the  rest  which  the  body  requires  to 
< effect  the  necessary  repairs,  have  not  been  allowed, 
t the  waste  of  the  tissues  is  apt  to  increase  rapidly,  and 
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the  stomach  then  becomes  unable  to  satisfy  the  wants 
of  the  system ; for  nature  abhors  excess,  and  never 
willingly  favours  one  part  of  the  system  at  the 
expense  of  another.  This  is  constantly  witnessed 
in  fevers  and  other  diseases,  where  the  circulation  is 
greatly  increased,  and  there  is  a corresponding  waste 
of  the  tissues,  whilst  the  digestive  powers  of  the 
stomach  are  proportionably  diminished.  The  in- 
creased formation  of  urea  which  occurs  under  these 
circumstances,  contrasts  strongly  with  its  suspended 
formation  in  cholera  and  other  diseases,  where  the 
blood  being  determined  to  the  viscera  of  the  abdomen, 
the  general  circulation  fails. 

The  preceding  illustrations  may  be  said  to  afford 
good  presumptive  evidence  in  favour  of  the  muscular 
tissue  being  the  principal,  if  not  the  only  source  of 
the  urea : and  this  opinion  is  supported  by  Dr. 
Marchand’s  experiments/  which  have  been  repeated 
and  confirmed  by  other  observers  ; and  which  shew 
that  in  animals  deprived  altogether  of  food,  the  for- 
mation of  urea  still  goes  on  in  the  system.  From 
this  it  is  evident  that  whatever  other  sources  there 
may  be  for  the  urea  excreted,  it  can  be  formed  in  the 
system  independent  of  the  food.  The  feverish  con- 
dition which  accompanies  prolonged  fasting,  and 
which  not  only  accounts  for  the  subsequent  inability 
of  the  stomach  to  digest  food  (for  if  the  abstinence 
has  been  very  prolonged,  food  may  be  taken  too  late 
to  save  life),  but  also  for  the  morbid  appearances 
J “Muller’s  Arcliiv.,”  1839,  p.  90. 
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presented  by  tlie  stomach  after  death  from  starvation, 
is  consistent  with  tbe  continued  excretion  of  urea, 
and  appears  to  confirm  the  explanation  I have  given, 
respecting  its  continued  and  increased  formation  in 
this  and  corresponding  states  of  the  system. 

For  further  confirmation  of  this  opinion  I may 
refer,  in  conclusion,  to  some  cases  of  an  opposite 
description,  where,  owing  to  a failure  of  the  systemic 
ireulation,  similar  to  what  is  witnessed  in  cholera, 
md  perforating  ulcer  of  the  stomach,  the  formation 
of  urea  is  also  observed  to  fail,  either  with  or  without 
. suppression  of  the  secretion  from  the  kidneys.  The 
aqueous  character  of  the  urine  passed  during  the  cold 
: tage  of  ague  shews  that  the  secretory  function  of 
1 he  kidneys  continues  after  the  formation  of  urea  in 
Lhe  system  is  interrupted;  owing,  as  we  may  suppose, 

0 the  primary  seat  of  the  disorder  in  ague,  being 
eferrible  to  some  other  organ  less  important  than 
he  stomach  is  to  the  rest  of  the  system.  That  this 
> to  a certain  extent  the  case,  may  be  inferred  from 
he  action  of  certain  poisons,  which  cause  a failure  of 
lhe  systemic  circulation,  and  in  which  the  direct 
effects  of  the  poison  are  manifested  on  some  portion 

f the  alimentary  mucous  membrane,  leading  to  a 
reat  reduction  in  the  formation  of  urea,  and  some- 

1 mes  complete  suppression  of  urine.  The  well-known 
iuretic  effect  of  foxglove  seems  to  be  independent  of 
ay  increased  formation  of  urea  in  the  system,  for  the 
rine  which  is  passed  under  these  circumstances  is 
3ry  watery,  anrl  usually  deficient  in  urea.  This 
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corresponds  with  the  depression  of  the  systemic  cir- 
culation which  foxglove  always  causes ; and  it  has 
been  confirmed  by  an  interesting  fact  which  has  been 
observed  in  connection  with  an  overdose  of  this 
medicine ; viz.,  prolonged  suppression  of  urine,  ac- 
companied by  symptoms  closely  resembling  those 
witnessed  in  the  collapse  of  cholera.e  This  subject 
may  be  still  further  illustrated  by  referring  to  the 
poisonous  effects  of  lead  on  the  system,  which  is  also 
apt  to  cause  a failure  of  the  systemic  circulation/ 

e The  following  case  of  “ Suppression  of  urine  resulting  from  an 
excessive  (lose  of  Foxglove,”  was  observed  by  the  late  Dr.  William 
Henry,  physician  to  the  Manchester  Infirmary.  The  patient  was  a 
woman,  aged  sixty,  suffering  from  Ascites,  and  swallowed  about  ten 
ounces  of  an  infusion  of  Foxglove,  at  the  recommendation  of  a 
friend.  Soon  afterwards,  Dr.  Henry  states,  “ she  began  to  be  sick, 
and  discharged  part  of  the  contents  of  the  stomach.  Enough, 
however,  was  retained  to  excite  violent  retching  and  vomiting 
throughout  the  whole  of  that  and  the  following  day,  during  which 
everything  that  was  taken  was  instantly  rejected.  In  the  intervals 
of  the  sickness  she  was  excessively  faint,  and  her  skin  was  covered 
with  a cold  sweat;  the  tongue  and  lips  swelled,  and  there  was  a 
constant  flow  of  viscid  saliva  from  the  mouth.  Very  little  urine  was 
voided  on  Sunday,  and  on  the  two  following  days  the  action  of  the 
kidneys  was  entirely  suspended.  When  I saw  her  on  Tuesday  (two 
days  after  taking  the  Foxglove),  the  sickness  had  somewhat  abated, 
though  it  was  still  extremely  distressing.  The  tongue  was  covered 
with  a white  fur;  the  ptyalism  continued,  though  in  a less 
degree,  and  the  breath  was  fetid.  The  pulse  was  low,  irregular 
(not  exceeding  forty),  and  after  every  third  or  fourth  pulsation  an 
intermission  occurred  for  some  seconds.  She  complained,  also,  of 
general  pains  in  the  limbs,  and  cramps  in  the  legs.” — “Edinb. 
Med.  and  Surg.  Journal,”  1811,  pp.  148,  149. 

f Contrairement  a l’illustre  medecin  de  Vienne  (Stoll),  nous  avons 
constate  un  pouls  petit,  grele,  mou,  facile  a deprimer,  chez  les  ouvriers 
exposes  a respirer  et  aavalerune  grande  quantite  de  plomb  (ouvriers 
des  fabriques  de  ceruse,  de  minium,  etc.  etc.). 

“ Dans  quelques  cas  rares  on  rencontre,  en  memo  temps  que  le  s 
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with  consequent  diminution  in  the  formation  of  urea, 
and  occasionally  even  suppression  of  urine.  This  last 
symptom,  it  must  he  admitted,  is  rare ; and  it  might 
be  inferred  to  he  so,  supposing  M.  Tanquerel  to  be 
correct  in  ascribing  Colica  Pictonum  to  neuralgia  of 
: the  abdominal  sympathetic  nerve.  But  when  lead 
has  had  the  effect  of  causing,  as  it  sometimes  appears 
to  do,  partial  paralysis  of  the  sympathetic  nerve,  dis- 
■ tributed  to  the  alimentary  canal,  there  seems  to  be  a 
consequent  arrest  of  the  blood  in  this  part  of  the  system, 
similar  to  what  occurs  in  cholera,  and  suppression  of 
urine  is  one  of  its  results  ; provided  the  sympathetic 
nerves  distributed  to  the  kidneys  do  not  share  in  the 
paralysis. 


2.  The  altered  condition  of  the  blood. 

The  transformation  of  the  blood  in  the  veins  of 
cholera  patients  into  a thick,  black,  and  sometimes 
uncoagulable  mass,  which,  after  a time,  is  found  to 
supersede  the  red  blood  in  the  arteries,  exhibits  a 
change  rarely  witnessed  in  any  other  diseases ; and 


alterations  precedentes  de  la  circulation  arterielle,  un  ralentisse- 
ment  marque  des  pulsations;  le  pouls  bat  40,45,50,55  fois  par 
minute,  tandis  que  l’ouvrier,  avant  de  manier  le  plomb,  avait  un 
pouls  de  60  a 70  pulsations.  Cette  diminution  des  battements 
arteriels  s’observe  egalement  chez  les  individus  qui  font  usage  a 
l’interieur  de  medicaments  composes  de  preparations  saturnines.” — 
“ Traite  des  Maladies  de  Plomb  ou  Saturnines,”  par  L.  Tanquerel  des 
Planches,  Paris,  1839,  tom.  i.  p.  18 ; voyez  aussi  tom.  i.  pp.  227,  228. 
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which  has  induced  many  observers  to  ascribe  the 
primary  cause  of  cholera  to  some  morbid  affection  of 
the  blood — the  result  of  a specific  blood-poison. 
There  is,  however,  no  proof  that  the  blood,  taken  from 
a patient  at  any  period  of  the  disease,  is  capable  of 
communicating  cholera.  M.  Foy,h  one  of  the  medical 
men  sent  by  the  French  Government  to  investigate 
the  disease  at  Warsaw,  in  1831,  states  that  he  ino- 
culated himself  in  two  places  with  the  blood  flowing 
from  the  vein  of  a cholera  patient  and  suffered  no  ill 

effects  from  it.  The  innocuitv  of  the  blood  of  cholera 

* 

patients  was  still  further  established  by  M.  Kayer,* 
who  performed  numerous  experiments  on  animals, 
and  found  that  inoculation  with  cholera  blood 
failed  to  give  rise  to  any  symptoms  analogous  to 
cholera,  or  to  produce  any  change  corresponding 
with  what  is  usually  met  with  after  death  from  this 
disease. 

The  consistence  of  the  blood  is  increased  in  conse- 
quence of  the  abstraction  of  a large  quantity  of  the 
water,  with  some  of  the  solid  constituents  of  the 
liquor  sanguinis,  leaving  an  excess  of  the  red  globules, 
at  the  same  time  that  the  other  solid  constituents  of 
the  blood,  although  absolutely  diminished,  maintain  a 
relative  excess.  This  increase  in  the  solid  consti- 
tuents of  the  blood  causes  a corresponding  increase 
in  its  specific  gravity,  which  in  one  of  the  cases 

fc  “Lancette  Fransaise,”  Juillet  2,  1831 ; aussi  “ Histoire  Medicalc 
du  Cholera-Morbus  de  Paris,”  par  F.  Foy,  Paris,  1832,  p.  44. 

‘ “Lancette  Fran9aise,”  1832,  p.  320. 
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recorded  by  Dr.  Garrod, k was  observed  to  be 
1081-8. 

The  diminution  in  the  water  of  the  blood  is  the 
result  chiefly  of  the  flux  from  the  surface  of  the 
alimentary  canal ; some  of  the  diminution  is  also  to 
be  accounted  for  by  the  exudation  from  the  skin,  but 
this  is  of  far  less  consequence  than  that  which  is  lost 
in  the  intestinal  discharges.  As  the  necessary  effect 
of  this  loss  of  the  watery  constituents  is  to  render  the 
blood  less  fluid,  the  consistence  of  the  blood  may  be 
roughly  assumed  to  be  inversely  in  proportion  to  the 
amount  of  the  flux.  The  opinion  entertained  by 
many  writers  that  the  consistence  of  the  blood  is  in 
direct  relation  to  the  intensity  of  the  collapse,  can 
only,  therefore,  be  correct,  so  far  as  the  collapse 
is  dependent  on  the  discharges ; and  as  I have  en- 
deavoured, in  a subsequent  passage,  to  prove  that 
there  is  no  necessary  connection  between  them,  I 
would  merely  observe  here,  that  in  the  most  intense 
form  of  collapse,  in  which  death  supervenes  quickly, 
with  little  or  no  flux  from  the  alimentary  canal,  the 
blood  usually  retains  its  fluidity. 

The  relative  proportion  of  red  globules  to  the 
mass  of  blood  in  cholera,  has  been  observed  by 
Dr.  Garrod  to  range  as  high  as  171  in  1000;  140 
in  1000  being  considered  a large  amount  consistent 
with  health. 

Respecting  the  fibrine.  Dr.  Garrod  remarks,  “ it  is 
probable  that  in  cholera  this  element  of  the  blood 

k “London  Journal  of  Medicine,”  1849. 
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undergoes  changes  of  quality  rather  than  of  quantity; 
and  that  as  long  as  it  can  he  ascertained  correctly, 
analyses  do  not  indicate  any  marked  deficiency ; 
after  a time,  however,  it  can  be  no  longer  collected.” 
In  one  of  the  cases  recorded  by  Dr.  Garrod  (Case  5), 
the  quantity  of  fibrine  was  higher  than  usual,  being 
2.61  in  1000  parts  of  blood,  and  yet  the  blood  did 
not  coagulate,  the  fibrine  having  undergone  some 
change,  which  Avas  physically  shewn  only  in  its  being 
“ less  consistent  than  natural.”  In  other  cases,  the 
proportion  of  fibrine  has  been  found  to  be  less  than  1 
in  1000  parts  of  blood.  So  that  whilst  probably  there  is 
no  great  alteration  in  the  relative  amount  of  fibrine  in 
cholera  blood,  there  is  a great  absolute  diminution 
compared  Avith  the  red  globules. 

The  changes  to  be  noted  in  the  composition  of  the 
serum,  are  a relative  increase  in  the  albumen,  and  in 
some  of  the  salts,  owing  principally  to  the  flux  from 
the  stomach  and  bowels  not  removing  them  in  the 
same  proportion  as  it  does  the  water  and  some  of  the 
other  saline  ingredients.  The  exact  nature  of  the 
change  affected  in  the  saline  constituents  of  the 
serum  has  not  been  satisfactorily  ascertained,  and 
further  researches  are  required  to  enable  us  to  state 
the  character  and  amount  of  the  salts  abstracted, 
and  of  those  retained  in  the  blood.  One  of  the 
most  important  points  connected  Avith  the  salts  of 
the  serum,  refers  to  the  amount  of  urea  present  in 
the  blood  of  cholera  patients  during  collapse,  and 
this  has  been  settled  by  the  researches  of  Dr.  Garrod. 
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It  is  now  well  known,  that  as  urea  is  formed  in  tlie 
blood,  and  thence  eliminated  by  the  kidneys,  its 
presence  in  the  blood,  in  small  quantities,  is  con- 
sistent with  health ; but  as  the  amount  of  urea  that 
can  usually  be  detected  in  healthy  blood  is  exceed- 
ingly small,  it  has  been  inferred  that  the  kidneys 
withdraw  it  very  soon  after  its  formation.  In 
cholera,  it  was  for  a long  time  supposed,  that  urea 
continued  to  be  formed,  and  that  owing  to  the  func- 
tions of  the  kidneys  being  arrested,  it  accumulated 
and  poisoned  the  blood.  The  analyses  of  the  blood 
in  cholera  have  proved,  however,  that  the  amount  of 
urea  present  is  generally  very  small  during  collapse. 
Dr.  O’Shaughnessy1  found  that  in  the  serum  of 
the  blood  “ taken  from  a patient  labouring  under 
severe  blue  cholera,”  the  proportion  of  urea  was 
only  0.40  in  1000  parts;  and  from  the  more 
recent  researches  of  Dr.  Garrod,  already  referred 
to,  it  may  be  inferred,  that  the  formation  of 
urea  is  almost,  if  not  altogether  arrested  during 
collapse. 

The  changes  which  have  been  referred  to  in  the 
composition  of  the  blood,  are  sufficient  to  account 
for  the  alteration  effected  in  some  of  its  properties, 
as  increase  of  consistence,  and  consequently  of 
specific  gravity ; but  there  are  other  changes  to 
which  the  blood  appears  to  be  liable  in  cholera, 
affecting  [a)  its  chemical  reaction,  ( b ) its  colour,  and 

1 “On  the  Chemical  Pathology  of  Malignant  Cholera,”  1832, 

p.  61. 
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(c)  its  coagulation ; each  of  which  will  require  to  be 
more  carefully  considered,,  from  having  been  the 
cause  of  much  error  respecting  the  nature  of  the  dis- 
ease, and  from  having  each  of  them  been  differently 
interpreted  by  different  observers. 

(a). — On  the  chemical  reaction  of  the  blood  in  cholera. 

One  of  the  most  difficult  subjects  to  be  considered 
in  connection  with  the  blood  in  cholera,  is  the 
diminution  in  its  alkalinity,  which  appears  to  be 
proportioned  to  the  amount  of  the  flux  from  the 
alimentary  canal  and  the  consequent  loss  of  fluidity 
in  the  blood.  In  many  cases  where  the  consistence 
of  the  blood  has  been  much  increased,  its  reaction 
has  been  observed  to  be  neutral,  and  sometimes  even 
distinctly  acid.  It  is  uncertain  at  present,  on  what 
this  altered  chemical  constitution  of  the  blood  im- 
mediately depends;  whether  it  is  owing  to  the 
alkaline  salts  being  removed  in  greater  proportion 
than  the  other  saline  constituents,  or  whether,  as 
many  have  supposed,  it  is  due  to  the  presence  of  a 
free  acid  in  the  blood.  Dr.  O’Shaughnessy  seems 
inclined  to  ascribe  it  to  deficiency  of  carbonate  of 
soda,  which  he  observed  to  be  diminished,  or  alto- 
gether wanting,  in  some  specimens  of  cholera  blood 
which  he  examined.  Dr.  Garrod,  on  the  contrary, 
states  lfthat  it  is  not  due  to  the  loss  of  salts,  but  to 
the  impeded  excretion  of  organic  acids,  which  are 
constantly  being  formed  in  the  system.”  I cannot 
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say  that  I think  either  of  these  opinions  consistent 
with  the  change  which  takes  place  in  this  instance. 
For  Dr.  Garrod’s  statement  that  the  loss  of  alkalinity 
in  the  blood  is  due  to  the  accumulation  of  organic 
acids,  “ which  are  constantly  being  formed  in  the  sys- 
tem,” is  opposed  by  many  other  phenomena  in 
cholera,  which  shew  that  oxidation,  so  far  from  being- 
increased,  is  greatly  diminished,  if  not  altogether 
arrested  in  most  parts  of  the  system  during  collapse. 
Whilst  the  supposition  that  it  is  due  to  the  abstraction 
of  carbonate  of  soda,  is  a very  doubtful  explanation 
of  the  change ; for  the  absence  of  carbonate  of  soda, 
supposing  it  to  exist  in  such  quantities  in  healthy 
blood,  as  to  be  the  cause  of  its  alkaline  reaction,  may, 
in  cholera,  be  ascribed  with  greater  probability  to  the 
non-formation  of  carbonic  acid,  rather  than  to  the 
abstraction  of  this  alkaline  salt.  I should  be  more 
inclined  to  adopt  Liebig’s  view  respecting  the  cause 
of  the  alkalinity  of  healthy  blood,  and  to  regard  the 
absence  of  the  tribasic  phosphate  of  soda  as  the  prin- 
cipal cause  of  the  blood  in  cholera  being  less 
alkaline  than  in  health.™  If  it  should  be  subse- 
quently proved  that  this  alkaline  phosphate  is  the 
principal  cause  of  the  blood  in  health  possessing  an 
alkaline  reaction,  it  may  be  inferred  that  the  loss  of 
this  property  in  cholera  blood  depends  on  this  salt 
being  withdrawn  from  the  blood  in  greater  propor- 
tion than  some  of  the  other  saline  constituents.  The 

““Researches  on  the  Chemistry  of  Food,’’  by  Justus  Liebig 
translated  by  Gregory,  1847,  p.  1 12. 
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process  by  which  this  change  is  effected,  cannot  be 
ascribed  to  what  is  commonly  called  exudation,  which 
precludes  the  idea  of  any  one  or  more  of  the  saline 
constituents  of  the  liquor  sanguinis  being  abstracted 
in  preference  to  the  rest.  The  fact  of  such  selection 
having  occurred  must  be  received  as  evidence  in 
favour  of  the  supposition  that  the  loss  which  is  sus- 
tained by  the  blood  in  cholera  is  the  result  of  a 
process  of  secretion.  Consequently,  if  the  flux 
accounts  for  the  change  effected  in  the  composition 
of  the  blood  by  the  removal  of  certain  of  its  consti- 
tuents, the  cause  of  the  flux  must  be  due  to  increased 
secretion  from  the  mucous  membrane  of  the  alimen- 
tary canal.  This  perfectly  coincides  with  the  theory 
which  ascribes  cholera  to  paralysis  of  the  central 
portion  of  the  sympathetic  nervous  system,  excited 
through  the  medium  of  the  stomach ; but  it  does  not 
admit  of  being  more  fully  considered,  until  the 
characters  of  the  flux  have  been  described. 


( b ). — On  the  colour  of  the  blood  in  cholera. 

The  change  effected  in  the  colour  of  the  blood  by 
cholera,  has  been  ascribed  to  various  causes  by  differ- 
ent writers,  in  consequence  partly  of  the  conflicting 
opinions  which  have  been  entertained  concerning  the 
nature  of  the  disease,  but  chiefly  owing  to  the  un- 
certainty which  has  prevailed  respecting  the  cause  of 
the  change  which  takes  place  in  the  colour  of  the 
blood  in  health. 
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It  has  been  supposed  by  Annesley,a  and  other s, 
that  the  dark  colour  of  cholera  blood  is  due  to  excess 
of  carbon,  and  that  the  colour  becomes  darker  in 
proportion  as  the  accumulation  of  carbonaceous  mat- 
ter in  the  blood  is  increased.  This  opinion  was  at 
one  time  very  generally  adopted,  and  has  even  been 
advocated  by  some  recent  writers,  who  seem  to  think 
that  the  carbonic  acid  given  off  in  respiration,  is  the 
result  of  the  union  of  free  oxygen  with  free  carbon, 
either  in  the  lungs,  or  in  the  course  of  the  circulation. 
There  is,  however,  no  evidence  to  induce  us  to  sup- 
pose that  under  any  circumstances,  or  in  any  form,  is 
free  carbon  developed  and  accumulated  in  the  blood ; 
for  the  changes  which  ordinarily  take  place  in  the 
blood  in  consequence  of  respiration,  in  giving  rise  to 
the  formation  of  carbonic  acid,  do  not  indicate  that 
oxygen  meets,  in  the  course  of  the  circulation,  with 
carbon  in  a free  state ; on  the  contrary,  it  is  probable 
that  none  of  the  elements  exist  as  such  in  the  blood, 
but  always  in  combination;  and  that  oxygen  itself 
probably  forms,  as  it  enters  the  blood,  a chemical 
union  with  some  of  the  constituents  of  the  blood, 
and  is  never  present  as  free  oxygen. 

The  supposition  that  the  dark  colour  of  cholera 
blood  is  owing  to  a deficiency  in  the  supply  of  oxygen 
by  the  lungs,b  has  always  been  a favourite  way  of 

1 “ Sketches  of  the  most  prevalent  Diseases  of  India,”  1825,  p.  142. 

b Dr.  Tumhull  Christie,  whose  opinion  respecting  the  nature  of 
cholera  appears  to  be  more  nearly  correct  than  that  of  almost  any  other 
writer  on  the  disease,  has  fallen  into  this  error,  in  stating  that  “ the 
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accounting,  not  only  for  the  dark  colour  of  the  blood, 
but  for  most  of  the  other  phenomena  in  cholera. 
This  opinion  has  been  supported  in  modern  times 
by  Dr.  George  Johnson,0  who  ascribes  not  simply  the 
dark  colour,  but  also  the  defective  coagulability  of 
the  blood,  to  want  of  oxygen.  There  is,  however,  no 
satisfactory  evidence  to  shew  either  a deficiency 
of  oxygen,  or  an  excess  of  carbonic  acid,  in  the  blood 
of  cholera  patients  during  collapse ; and  as  there  is 
no  mechanical  obstacle  to  the  free  entrance  of  air  by 
the  lungs,  and  as  the  inhalation  of  even  pure  oxygen 
is  attended  with  no  improvement,  it  may  even  be  in- 
ferred, that  so  far  from  a deficiency  of  the  one  or  an 
excess  of  the  other  occurring  in  cholera,  that  their 
relative  proportion  is  always  maintained  during  col- 
lapse, except  in  those  cases  in  which  the  condition 
(collapse)  of  the  lungs  after  death  may  appear  to 
justify  the  inference,  that  the  amount  of  carbonic 
acid  in  the  blood  is  relatively  diminished,  and  oxygen 
therefore  present  in  slight  excess. 

It  has  been  suggested  by  Dr.  Stevens, d that  the 
original  colour  of  the  blood  is  black ; that  the  red  is 
due  to  the  salts ; and  that  even  arterial  blood  becomes 


black  colour  of  the  blood  is  probably  owing  to  its  not  being  decar- 
bonized in  its  passage  through  the  lungs;  the  air  being  prevented 
from  acting  upon  it  by  the  diseased  secretion  thrown  out  by  the  pul- 
monary mucous  membrane.”  (“  Observations  on  the  Nature  and  Treat- 
ment of  Cholera,”  Edinb.  1828,  pp.  82-3.) 

c “ On  Epidemic  Diarrhoea  and  Cholera,”  1855,  p.207. 
d “ Observations  on  the  Healthy  and  Diseased  Properties  of  the 
Blood,”  1S32. 
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dark  if  the  salts  are  washed  out.  “ When  the  salts/5 
Dr.  Stevens  observes,  “ are  lost,  or  greatly  diminished, 
as  in  the  last  stage  of  yellow  fever,  in  cholera,  etc., 
the  blood  becomes  black,  exactly  in  proportion  to  the 
diminution  of  its  saline  matters.55  It  may  be  ob- 
jected to  Dr.  Stevens’  theory,  that  although  washing 
out  all  the  salts  causes  the  blood  to  become  dark,  yet 
the  first  effect  of  washing  the  blood  is  to  render  its 
colour  lighter;  which,  as  some  of  the  salts  are  re- 
moved by  the  process,  is  irreconcileable  with  the 
statement,  that  absence  of  the  salts  is  the  cause  of 
the  dark  colour  of  the  blood.  For  if  removal  of  all 
the  salts  jcauses  the  blood  to  become  black,  a removal 
of  part  of  the  salts  ought  certainly  to  darken  instead 
of  lighten  its  colour. 

It  may  be  observed,  in  connection  with  the  colour 
of  the  blood  in  cholera,  that  electricity  and  galvanism 
appear  to  possess  great  influence  over  its  change. 
Dr.  Wilson  Philip  passed  a galvanic  current  through 
arterial  blood,  and  its  colour  changed  from  red  to 
black  and  heat  was  evolved.  Sir  Everard  Home e 
observed,  that  blood  exposed  to  the  action  of  the 
negative  pole  of  a galvanic  battery  becomes  black, 
fluid,  and  alkaline  to  a high  degree;  whilst  at  the 
positive  pole  it  coagulates,  becomes  red,  and  acid. 
These  observations  are  unsatisfactory,  as  the  changes 
noticed  may  be  the  result  of  some  of  the  constituents 
of  the  blood  being  decomposed  by  this  agency;  and 
they  can  therefore  be  considered  as  offering  a very 


e “Phil.  Trans.”  1809,  p.388. 
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doubtful  explanation  of  what  may  take  place  in 
cholera.  The  more  recent  experiments  of  M.  Brown- 
Sequard/  on  the  influence  of  galvanism  on  the  colour 
of  the  blood,  are  more  satisfactory,  and  less  liable  to 
this  objection.  M.  Brown-Sequard  observed,  that 
after  dividing  the  nerves  of  a limb,  the  change  in  the 
colour  of  the  blood,  from  red  to  black,  is  effected 
with  difficulty;  but  that  the  change  takes  place  very 
readily  if  the  paralysed  limb  is  galvanized.  This 
observation  of  M.  Brown-Sequard,  if  correct,  is  con- 
clusive against  the  supposition  of  diminution  of 
cerebro-spinal  nervous  influence  being  the  cause  of 
the  dark  colour  of  the  blood  in  cholera. 

The  view  that  I am  disposed  to  take  of  the  cause  of 
the  dark  colour  of  the  blood  in  cholera,  is  the  same 
as  that  which  was  advanced  some  sixty  yearsag  o by 
Dr.  Wells,8  to  explain  the  nature  of  the  change 
effected  in  the  colour  of  the  blood  in  health.  Ac- 
cording to  Dr.  Wells,  the  change  of  colour  is  the 
result  of  physical  causes,  affecting  “ the  form  of  the 
blood  corpuscles,  and  their  consequently  different 
modes  of  reflecting  and  transmitting  light !’  Dr. 
Wells  further  observes,  that  “ the  exterior  part  of 
the  globule  appears  to  be  that  ingredient  of  the 
blood,  upon  which  common  air  and  the  neutral  salts 
produce  their  immediate  effect  when  they  render  the 
whole  mass  florid.”  If,  as  Liebig  has  since  more 

f “ Comptes  Rendus  des  Seances  de  la  Soc.  de  Biol.”  1852,  p.  4. 

s “Observations  and  Experiments  on  the  Colour  of  Blood.” — 
Phil.  Trans.  1797. 
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forcibly  suggested,  the  blood  corpuscles  should  be 
regarded  as  the  principal  carriers  of  oxygen  to  the 
system,  and  of  carbonic  acid  to  the  lungs,  it  may  be 
assumed  that  the  difference  in  the  colour  of  arterial 
and  venous  blood,  results  from  the  different  specific 
gravities  of  the  oxygen  and  carbonic  acid  which  they 
respectively  convey ; and  that  if  the  oxygen  which 
enters  the  blood  in  the  lungs,  were  of  the  same  spe- 
cific gravity  as  the  carbonic  acid  which  it  replaces, 
no  change  would  take  place  in  the  colour  of  the 
blood  as  a consequence  of  respiration.11  The  dark 
colour  of  the  blood  in  cholera,  admits  of  being 
readily  explained  by  this  theory,  which  also  satis- 
factorily accounts  for  the  absence  of  coma,  hitherto 
looked  upon  as  an  almost  necessary  consequence  of 
the  prolonged  circulation  of  dark  blood.  As  the 
fluid  medium,  in  which  the  corpuscles  of  the  blood 
in  cholera  float,  increases  in  density  whilst  it  dimi- 
nishes in  quantity,  so  does  the  colour  of  the  blood 

h The  exact  nature  of  the  change  affecting  the  form  of  the  cor- 
puscles seems  to  be  still  the  subject  of  dispute.  Dr.  Wells  in 
ascribing  the  red  colour  of  arterial  blood  to  increased  reflection  of 
light  by  the  corpuscles,  observes,  that  this  “ must  have  arisen  from 
some  change  in  their  internal  parts,  by  means  of  which  much  of  the 
light  which  had  formerly  been  suffocated,  was  now  sent  back  through 
their  anterior  surfaces,  tinged  with  the  colour  of  the  medium  through 
which  it  had  passed.”  Mulder,  and  others,  have  since  affirmed,  that 
the  difference  of  colour  in  venous  and  arterial  blood,  is  due  to  the 
venous  corpuscles  being  bi-convex,  and  the  arterial  bi-concave.  I 
must  forbear,  however,  to  enter  into  any  discussion  concerning  the 
relative  merits  of  the  different  statements  which  have  been  made  on 
this  subject,  as  it  would  not,  apparently,  assist  in  removing  any  of 
the  difficulties  connected  with  the  nature  of  cholera. 
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become  darker ; until  at  last  the  physical  changes  in 
the  liquor  sanguinis  are  carried  so  far,  that  even  the 
interchange  of  carbonic  acid  and  oxygen  in  the 
lungs,  is  insufficient  to  effect  any  material  alteration 
in  the  form  of  the  corpuscles,  and  the  blood  conse- 
quently retains  a dark  colour  in  the  arteries ; not- 
withstanding that  it  has  been  fully  subjected  to  the 
respiratory  change,  and  has  acquired  as  much  oxygen 
in  proportion  to  the  amount  of  carbonic  acid  it  had 
to  part  with,  as  on  ordinary  occasions. 


(c). — On  the  coagulation  of  the  blood  in  cholera. 

As  the  spontaneous  coagulation  of  the  blood,  under 
all  circumstances  of  health  and  disease,  depends  not 
alone  on  the  amount,  but  also  on  the  condition  of 
the  fibrine  which  it  contains,  it  may  be  alleged  that 
in  cholera,  any  diminution,  or  loss  of  such  property, 
should  be  ascribed  to  causes  affecting  this  element  of 
the  blood.  Now,  it  has  been  ascertained,  that,  in 
health,  venous  blood,  which  besides  other  points  of 
distinction,  contains  less  fibrine  than  arterial  blood, 
does  not  coagulate  so  readily  as  the  latter ; and  that 
in  death  from  asphyxia,  in  which  the  venous  charac- 
ter of  the  blood  is  most  marked,  it  frequently  retains 
its  fluidity.  It  has  also  been  observed  that  the 
blood  of  the  vena  porta  contains  less  fibrine,  and 
coagulates  more  slowly  than  any  other  venous  blood. 
These  facts  have  been  applied  to  account  for  the 
same  altered  property  of  the  blood  in  cholera,  which 
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some  seem  disposed  to  think,  differs  from  healthy 
blood  chiefly  in  possessing  an  exaggerated  venous 
character.  There  is,  however,  as  I have  already  endea- 
voured to  show,  no  real  connection  between  them  ; 
for,  except  the  resemblance  in  colour,  and  occasionally 
also  in  not  coagulating,  the  blood  in  cholera  and  the 
blood  in  asphyxia  are  essentially  distinct.  The  cause 
of  the  resemblance  in  colour  may  be  referred,  as  be- 
fore stated,  to  the  same  physical  effect  being  pro- 
duced by  different  means ; and  the  non-coagulability 
of  the  blood  can  in  like  manner  be  traced  to  the  ten- 
dency manifested  by  apparently  opposite  causes  to 
produce  corresponding  results. 

The  coagulation  of  the  blood  may  be  prevented 
by  either  the  sudden  or  the  gradual  operation  of 
causes,  acting  directly  on  the  blood  itself,  or  through 
the  intervention  of  the  nervous  system:  the  effect 
being  produced  either  by  the  presence  of  a material 
poison  in  the  blood,  or  by  an  impression  communi- 
cated to  the  blood,  through  the  medium  of  the 
nerves  distributed  to  the  blood-vessels. 

In  asphyxia,  it  is  evident  that  the  accumulation  of 
carbonic  acid  acts  directly  as  a poison  on  the  blood, 
and  in  this  way  destroys  certain  of  its  properties  ;a 


a For  a notice  of  the  effects  of  carbonic  acid  in  preventing  coagu- 
lation of  the  blood,  consult  Hewson’s  Works,  edited  by  Gulliver, 
(pp.  68,  69).  In  some  cases  mentioned  by  Mr.  Gulliver,  the  blood, 
forty-eight  hours  after  death  from  asphyxia,  was  fluid  and  did 
not  subsequently  coagulate,  Mr.  Gulliver,  in  reference  to  these 
cases,  states  “ the  fingers  were  contracted,  and  all  the  limbs  rigid 
showing  that  rigor  mortis  is  no  evidence  of  the  blood  being  coagu- 
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and  in  many  other  diseases,  as  small-pox,  etc.  the 
blood  appears  to  be  poisoned,  in  consequence  of  the 
introduction  of  extraneous  matter,  possessing  the 
character  of  a ferment.  In  accordance  with  these 
observations,  it  has  frequently  been  alleged,  that  in 
cholera  the  blood  is  contaminated  either  by  the 
retention  of  effete  matters,  which  are  ordinarily  got 
rid  of  by  the  excretory  organs ; or  by  the  introduc- 
tion of  a specific  blood-poison,  admitting  of  almost 
unlimited  development.  Notwithstanding  the  great 
amount  of  support  these  opinions  have  always  re- 
ceived, and  the  distinguished  position  of  many  of 
their  advocates,  it  does  not  appear  to  me  that  there 
are  any  satisfactory  reasons  for  supposing  that  the 
blood  is  poisoned  in  cholera.  There  is  no  evidence 
to  prove,  that  any  of  the  effete  matters  ordinarily 
present  in  the  blood,  as  carbonic  acid  and  urea,  are 
accumulated  in  it,  previous  to  or  during  the  collapse; 
and,  with  reference  to  the  presence  of  a specific 
organic  poison  in  the  blood,  the  arguments  against 
the  supposition  of  cholera  being  caused  by  this  means, 
seem  to  be  almost  conclusive. 

In  all  undoubted  cases  of  blood-poisoning,  from 
the  introduction  of  an  organic  matter  capable  of  act- 
ing as  a ferment,  the  character  of  the  resulting  dis- 
ease, except  where  death  occurs  suddenly,  is  mani- 
fested by  a distinctive  eruption  on  the  skin ; and  the 


lated ; an  argument  which  has  been  often  employed  by  those  who 
deny  that  certain  violent  modes  of  death,  have  a tendency  to  pre- 
vent coagulation  of  the  blood. 
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disease  itself  admits  of  being  communicated  to  other 
individuals  by  inoculation,  either  with  the  blood  of 
the  patient,  or  the  morbid  matter  localized  in  the 
skin.  In  cholera,  on  the  contrary,  if  any  specific 
poison  be  present  in  the  blood,  it  does  not  give  rise 
to  any  peculiar  eruption  on  the  skin,  even  in  pro- 
tracted cases  of  the  disease  : b whilst  inoculation  with 
the  blood  of  cholera  patients  has  been  ascertained  by 
different  observers  to  fail  in  reproducing  cholera. 
It  may,  perhaps,  be  urged,  that  the  absence  of  an 
eruption  on  the  skin  in  cases  of  cholera,  may  be 
accounted  for  by  the  occurrence  of  a characteristic 
flux  from  the  alimentary  canal,  and  that  the  system 
endeavour  to  relieve  itself  of  the  poison  by  means  of 
the  alimentary  mucous  membrane  in  preference  to 
the  skin.  The  well-known  relation  or  sympathy  be- 
tween the  skin  and  the  alimentary  mucous  mem- 
brane, would  certainly  justify  the  inference,  that  the 
morbid  matter  in  the  blood  may  be  determined  to 
the  one  surface  instead  of  to  the  other.  But  this 

b The  eruption  described  by  Dr.  B.  G.  Babington  (“  Med.  Gaz. 
1832,”  p.  578.)  seems  to  hare  been  a species  of  Urticaria;  and 
occurring,  as  he  states,  after  typhoid  consecutive  fever  had  existed 
some  days,  is  indicative  of  gastro-intestinal  irritation.  Conse- 
quently, an  eruption  of  this  character  tends  to  support  the  hy- 
pothesis which  refers  the  disease  to  the  gastro-intestinal  mucous 
membrane.  Dr.  Keir  (“  Treatise  on  Cholera,”  p.  68)  who  had  pre- 
viously pointed  out  that  cutaneous  eruptions  sometimes  occur  when 
reaction  has  been  established,  ranked  them  among  “the  critical 
efforts  of  nature  in  this  disease.”  It  is  probable  that  the  rash  in 
these  cases  is  similar  in  its  nature,  and  also  in  its  mode  of  origin, 
to  that  which  sometimes  follows  the  eating  of  shell-fish,  and  the 
drinking  of  iced-water  in  summer. 
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argument  in  favour  of  tlie  blood,  being  contaminated 
in  cholera,  however  plausible  it  may  seem,  cannot 
be  received  as  correct.  There  is  no  experimental 
proof,  as  already  stated,  of  the  blood  containing  a 
specific  poison ; whilst  the  characteristic  discharges 
in  cholera  have  been  repeatedly  swallowed  with  im- 
punity, and  have  also  been  introduced  into  the 
system  by  inoculation,  without  inducing  the  disease. c 

c There  are  several  instances  on  record  in  which  the  characteristic 
evacuations  of  cholera  have  been  tasted  and  swallowed,  either  pur- 
posely or  by  mistake,  and  have  failed  to  produce  any  specific  effects. 
M.  Foy,  in  the  presence  of  several  witnesses,  tasted  the  matters 
vomited  by  a cholera  patient  at  Warsaw,  in  1831,  and  received  no 
harm  in  consequence.  (“Lancette  Fransaise,”  Juillet  2,  1831;  and 
“ Iiistoire  Medicale  du  Cholera-Morbus  de  Paris,”  1832,  p.  44.) 

Mr.  Simon  M‘Coy,  one  of  the  resident  medical  officers  of  the 
Grange  Gorman-lane  Cholera  Hospital,  Dublin,  states,  that  “ he 
tasted  the  rice-vomit  and  escaped.”  (“  Dublin  Journal  of  Med. 
1833.”  p.  360.) 

M.  Schmidt  relates  that  a drunken  man  swallowed  half  of  a beer- 
glassful  of  the  matters  vomited  by  a cholera  patient,  and  received  no 
harm.  (“  Characterisk  der  Epid.  Choi.”  p.  81.) 

Messrs. Pcarse  and  Marston  state,  “that  one  of  the  dispensers 
drank  (by  mistake)  some  rice-water  evacuation  without  any  inju- 
rious effects  whatever.”  (“  Med.  Times  and  Gaz.”  Feb.  25, 1854.) 

Mr.  Moir,  one  of  the  most  uncompromising  advocates  in  favour  of 
contagion,  cites  the  following  evidence  of  Dr.  Becker  on  the  subject. 
“ On  the  5th  of  September,”  says  Dr.  Becker,  “a  cholera  dissection 
was  performed  in  one  of  the  streets  near  the  river  (Schleuse),  which 
had  been  the  seat  of  the  first  and  numerous  successive  cases  of  the 
disease.  Four  young  physicians  present,  not  satisfied  with  the  in- 
formation derived  from  the  senses  of  sight,  touch,  and  smell, 
thought  proper  to  ascertain  the  properties  of  the  blood,  and  contents 
of  the  intestines,  by  tasting  these  fluids.  One  of  these  gentlemen, 
Dr.  C.,  one  of  the  loudest  adversaries  of  contagion,  before  and  since 
the  appearance  of  cholera  at  Berlin,  had  for  a fortnight  laboured 
under  diarrhoea,  but  continued  his  professional  avocations.  On  the 
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If,  therefore,  the  poison  in  cholera  be  determined 
to  the  surface  of  the  alimentary  mucous  mem- 
brane, and  escape  in  the  characteristic  discharges 
from  the  stomach  and  bowels,  it  may  be  asked, 
“ Why  is  there  no  conclusive  evidence  of  its  presence 

7th  he  again  attended  a cholera  patient  in  the  evening ; on  the 
morning  of  the  8th  he  was  attacked  with  cholera,  and  died  that 
evening. 

“ Another  of  the  physicians  mentioned  above,  Dr.  J , accom- 
panied me  to  Dr.  C ’s  sick-bed  ; we  saw  him  half  an  hour 

before  his  death.  I shall  never  forget  the  words  he  said,  with 
the  suppressed  voice  so  peculiar  to  cholera  patients:  — ‘Ah, 

Dr.  J , beware!  let  my  fate  be  an  example  to  you  ! ’ Proofs 

of  the  Contagion  of  Malignant  Cholera.”  By  D.  M.  Moir,  1832, 
p.  35.) 

This  evidenc-  of  Dr.  Becker,  so  far  from  being  in  favour  of  con- 
tagion, appears  to  be  almost  conclusive  against  the  supposition  of 
cholera  being,  under  any  circumstances,  developed  by  the  contact  of 
cholera  evacuations  with  the  lining  membrane  of  the  alimentary 
canal.  Only  one  out  of  the  four  physicians,  who  performed  the  expe- 
riment, died  from  cholera;  and  the  one  who  died  is  acknowledged 
to  have  had  diarrhoea  for  a fortnight,  and  to  have  neglected  himself. 

All  expei'iments  of  this  description  should  be  regarded,  however, 
as  unsatisfactory,  for  cholera  may  occur  co-incidently,  and  not  as  a 
necessary  consequence  of  tasting  or  swallowing  the  discharges.  I 
am  inclined  to  consider  these  experiments  as  more  disgusting  than 
they  are  dangerous,  provided  the  matter  taken  be  not  at  the  time  in 
a state  of  decomposition.  For,  as  I have  stated  in  the  text,  decom- 
posing animal  or  vegetable  matter  of  any  kind  is  a powerful 
exciting  cause  of  the  disease.  These  observations  agree  with  the 
results  of  the  experiments  of  Mr.  Marshall  (“  Brit,  and  For.  Med. 
Chir.  Rev.”  1853);  and  Dr.  Lindsay  (“  Edinb.  Med.  and  Surg. 
Joum.”  1854),  on  the  communicability  of  cholera  to  the  lower  animals. 

Dr.  Tytler  (“  Remarks  upon  Morbus  Oryzeus,”  Calcutta,  1820, 
pp.  81,82)  appears  to  have  succeeded  in  proving  too  much,  when 
he  ascertained  that  by  feeding  a goat  on  bad  rice,  death  from  cholera 
occurred;  the  animal  having  been  “ attacked  with  every  character- 
istic symptom  of  the  disease,  affecting  the  human  species.” 


96  ANALYSIS  OF  PARTICULAR  PHENOMENA. 


in  them?”  As  neither  the  blood,  nor  the  flux,  from 
cholera  patients,  seems  to  be  capable  of  reproducing 
the  disease,  the  hypothesis  of  a specific  blood-poison 
is  inadmissible,  and  the  altered  properties  of  the  blood 
must  consequently  be  ascribed  to  some  other  cause. 

In  the  absence  of  any  satisfactory  evidence  of  the 
blood  being  poisoned  in  cholera,  its  non-coagulation 
may  be  assumed  to  be  the  result  of  some  affection 
of  the  nervous  system  and  in  favour  of  its  depend- 
ance  on  the  sympathetic,  it  may  be  stated,  that  this 
hypothesis  coincides  with  wdiat  has  been  observed 
respecting  the  occasional  non-coagulation  of  the 
blood  in  certain  violent  modes  of  death,  which  admit 
of  being  more  directly  referred  to  the  sympathetic 
nervous  system,  as  in  death  from  lightning,  electricity, 
blowrs  on  the  stomach,  etc. ; in  all  of  which  the 
blood  has  not  unfrequently  been  observed  after  death 
to  retain  its  fluidity .d  It  accords  also  with  the 


d The  statement,  that  the  blood  retains  its  fluidity  after  certain 
violent  modes  of  death,  rests  chiefly  on  the  authority  of  Hunter,  who 
observes,  that  “ in  many  modes  of  destroying  life  the  blood  is  deprived 
of  its  power  of  coagulation,  as  happens  in  sudden  death  produced 
by  many  kinds  of  fits;  by  anger,  electricity,  or  lightning;  or  by  a 
blow  on  the  stomach,  etc.  In  these  cases,  we  find  the  blood,  after 
death,  not  only  in  as  fluid  a state  as  in  the  living  vessels,  but  it  does 
not  even  coagulate  when  taken  out  of  them”  (“  A Treatise  on  the 
Blood,”  etc.,  1794,  p.  26).  The  accuracy  of  this  observation  has 
been  a frequent  subject  of  dispute,  and  is  likely  to  continue  so,  until 
some  more  definite  information  has  been  collected  respecting  the 
general  condition  of  the  blood  in  these  cases.  Of  the  objections 
which  have  been  from  time  to  time  urged  against  it,  I would  now 
only  refer  to  two,  which  are  all  that  appear  to  be  important,  viz., 
that  coagulation  of  the  blood  in  these  cases  is  not  prevented,  but 


EFFECTS  OF  VIOLENT  MODES  OF  DEATH. 


97 


imperfect,  and  sometimes  altogether  interrupted 
coagulation  of  the  blood  in  those  diseases  which 
result  from  abnormal  nutrition,  as  scurvy  and 
purpura ; which  appear  to  he  consequent,  not  simply 
on  the  bad  quality  of  the  food  which  supplies  fresh 

delayed;  and  that  it  is  not  prevented,  because  clots  have  been  found 
in  the  heart.  The  first  of  these  objections  applies  to  many  cases  of 
alleged  non-coagulation,  in  which  the  blood  after  death  has  retained 
its  fluidity  for  an  unusually  long  period,  but  has  subsequently 
become  coagulated.  It  must  be  admitted,  that  such  an  occurrence 
would  be  very  likely  to  give  rise  to  the  hasty  and,  as  some  may 
think,  erroneous  conclusion,  that  the  blood  had  lost  its  property  of 
spontaneous  coagulation;  but  at  the  same  time,  it  also  appears  to 
prove,  that  although  the  blood  has,  after  a long  interval,  become 
coagulated,  it  njnst  have  undergone  some  unusual  change,  or  have 
been  subjected  to  nome  peculiar  influence,  before  its  most  character- 
istic property  could  have  been  thus  suspended.  It  may  be,  indeed, 
that  the  cause  which  determines  the  coagulation  after  this  unusual 
delay,  differs  from  that  which  effects  it  under  ordinary  circumstances. 
— With  reference  to  the  second  objection,  it  may  be  urged,  that  the 
presence  of  clots  in  the  heart,  is  insufficient  to  prove  that  the  blood 
is  spontaneously  coagulable;  as  these  clots  have  been  not  unfre- 
quently  observed  in  connection  with  a permanently  fluid  state  of  the 
blood  elsewhere.  In  the  following  case,  recorded  by  Mr.  Gulliver, 
of  a hare  “that  had  been  run  for  thirty -five  minutes,  and  then 
killed  by  the  Windsor  harriers,”  it  will  be  observed  that  this  was  the 
case,  and  also  that  the  condition  of  the  fibrine  in  the  effused  blood 
was  similar  to  that  which  is  met  with  in  the  cholera  evacuations. 
The  animal,  Mr.  Gulliver  relates,  “ was  immediately  gutted,  and  I 
f examined  it  four  hours  afterwards.  After  pressing  the  blood  into 
the  jugular  veins,  portions  of  them  were  removed  and  laid  aside 
with  the  contained  blood;  it  never  coagulated.  There  were  some 
- small  but  distinct  clots  in  both  ventricles  of  the  heart,  all  the  cavities 
of  which  were  otherwise  empty.  In  the  left  pleura  there  was 
upwards  of  a quarter  of  an  ounce  of  thick  yet  fluid  blood,  which 
never  clotted,  but  in  which,  when  mixed  with  water  and  filtered, 
some  small  fibrinous  flakes  were  found.” — “Hewson’s  Works,” 
edited  by  Gulliver,  p.  21. 

F 
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material  to  the  blood,  but  also  on  the  morbid 
character  of  the  changes  effected  in  the  blood,  by  the 
irregular  and  defective  action  of  the  nerves  distri- 
buted to  the  blood-vessels,  and  which  supply  the 
stimulus  by  which  those  changes  are  effected.  Lastly, 
it  agrees  with  the  information  derived  from  the 
leading  symptoms  in  cholera,  and  it  contributes  to 
explain  the  origin  of  the  flux  from  the  alimentary 
canal.  If  consequently  it  should  be  allowed  that 
the  defective  coagulability  of  the  blood  in  cholera 
may  be  the  result  of  some  affection  of  the  sympa- 
thetic nervous  system,  it  remains  to  be  considered  in 
what  way  the  condition  of  the  blood  can  be  so 
altered,  as  to  lose  its  property  of  becoming  solid 
when  removed  from  the  influence  of  the  vessels,  in 
which,  during  life,  it  is  maintained  in  the  fluid  state. 

The  opinion  commonly  entertained,  that  the  spon- 
taneous coagulation  of  the  blood  is  an  evidence  of 
the  inherent  vitality  of  its  fibrine,  and  which  is 
thought  to  be  confirmed  by  its  capability,  under 
certain  circumstances,  of  becoming  organised,  does 
not  appear  to  be  well-founded.  Fibrine,  in  the 
solid  state,  never  becomes  organised  except  in  contact 
with  some  of  the  living  tissues  of  the  bodyj  and 
although  it  has  been  supposed  that  the  stimulus, 
which  it  evidently  derives  from  this  source,  is  not 
required  to  impart  vitality,  but  only  to  develop  that 
which  is  already  present  in  the  fibrine  in  a latent 
form,  yet  its  organization  may  with  equal,  if  not 
greater,  probability  be  referred  to  the  development 
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of  the  colourless  corpuscles,  which  arc  always  asso- 
ciated with  the  fibrine,  and  are  present  in  greatly 
increased  proportion  in  the  fibrine  employed  in 
the  process  of  reparation,  and  in  the  inflammatory 
exudations  on  serous  membranes,  which  have  been 
observed  to  be  very  prone  to  become  organised. 

The  statement,  that  the  fibrine  of  the  blood  in 
health  is  maintained  in  solution  by  contact  with  the 
parietes  of  its  own  vessels,  would  appear  to  be  proved 
bv  the  circumstance,  that  when  it  is  removed  from 
such  influence  it  passes  into  the  solid  state;  although 
the  time  required  to  effect  this  change  may,  in  the 
event  of  the  blood  bemg  retained  within  the  body, 
be  very  prolonged.  In  addition  to  this,  it  is  very 
commonly  alleged,  that  although  contact  with  the 
parietes  of  the  vessels  in  which  it  is  contained  is  the 
chief  cause  of  its  fluidity,  yet  that  motion  is  also 
necessary,  and  that  when  the  circulation  of  the  blood 
is  interrupted,  as  by  ligature  of  arteries,  or  impeded, 
as  in  aneurisms,  that  the  fibrine  is  apt,  in  conse- 
quence, to  become  solid.  That  the  fibrine,  under 
these  circumstances,  does  pass  from  the  fluid  to  the 
solid  state,  is  not  conclusive  evidence,  however,  in 
favour  of  motion  being  necessary  to  maintain  its 
fluidity;  or  that  contact  with  the  parietes  of  its 
vessels  might  not,  in  health,  be  alone  sufficient  for 
that  purpose.  In  both  of  these  apparently  excep- 
tional cases,  the  condition  of  the  blood-vessels  has 
undergone  a change,  and  the  blood  in  them  is  no 
longer  subject  to  the  customary  nervous  influence. 
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In  the  one  case,  where  the  artery  has  been  ligatured, 
and  the  inner  coats  of  the  vessel  have  in  conse- 
quence been  divided,  the  influence  of  the  sympathetic 
nerves  distributed  to  the  vessel  must  at  that  part  be 
to  a certain  extent  interrupted;  and  the  blood,  like 
the  contents  of  the  stomach  after  perforation,  ceases 
to  be  influenced,  as  usual,  by  the  tissue  with  which 
it  is  in  contact.  In  the  other  case,  where  aneurism 
has  occurred  in  consequence  of  accident  or  disease, 
causing  lesion  of  one  Qr  more  of  the  coats  of  the 
artery,  the  condition  of  the  vessel,  as  far  as  the 
influence  of  its  nerves  is  concerned,  is  to  some  extent 
the  same  as  after  the  application  of  a ligature.  But 
the  coagulated  fibrine  in  an  aneurism al  sac  generally 
differs  from  that  in  an  artery  which  has  been  liga- 
tured, in  exhibiting  little  or  no  disposition  to  become 
organised,  which  may  partly  be  due  to  deficiency  or 
absence  of  the  colourless  corpuscules,  consequent  on 
the  mode  in  which  the  clot  in  this  instance  has  been 
formed.  As  the  circulation  of  the  blood  can,  in 
neither  of  these  cases,  be  said  to  be  affected  previous 
to  the  vessels  themselves  receiving  such  an  amount  of 
injury,  as  would  be  capable  of  causing  local  interrup- 
tion or  disturbance  of  the  nervous  action,  the  in- 
fluence of  motion  in  maintaining  the  fibrine  in  a fluid 
state  should  be  at  least  doubted,  if  not  rejected.6 

It  may  appear,  perhaps,  somewhat  paradoxical  to 
assert  that  the  physical  condition  of  the  blood  is 

e “ Rest  does  not  of  itself  in  tlie  least  assist  the  coagulation  of  the 
blood.” — “Hunter  on  the  Blood,”  1794,  p.  25. 
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dependent  on  the  nervous  influence  of  the  vessels, 
when  the  fibrine  is  observed  to  become  coagulated  in 
the  two  preceding  cases,  and  to  remain  fluid  after 
death  from  cholera,  electricity,  blows  on  the  epigas- 
trium, etc. ; which  have  been  ascribed  in  like  man- 
ner to  diminution  or  interruption  of  the  sympathetic 
nervous  influence.  But  this  apparent  anomaly  will 
disappear,  when  it  is  considered,  that  in  the  one  class 
of  cases  the  greater  mass  of  blood  is  altogether  un- 
affected, and  that  the  local  coagulation  takes  place  in 
consequence  of  the  blood  being  arrested,  and  kept  in 
contact  at  that  part  with  a texture  which  has  no 
longer  any  special  power  over  it.  Whilst  in  the  other 
class  of  cases'  the  impression  on  the  sympathetic 
nervous  system  having  been  sufficient  to  diminish,  to 
a greater  extent,  the  nervous  power  in  the  blood 
vessels,  the  relation  between  the  blood  and  its  vessels 
is  no  longer  the  same  as  in  health,  and  the  blood 
either  undergoes  some  change  in  its  constitution,  by 
prolonged  contact  with  the  semi-nervous  parietes  of 
its  vessels,  or  some  portion  of  the  impression  may 
be  directly  communicated  to  the  blood  itself,  and 
have  the  effect  of  at  once  altering  its  condition,  so  as 
to  prevent  coagulation,  without  at  the  same  time 
effecting  any  change  in  its  chemical  composition.  In 
the  first  of  these  conditions,  where  the  influence  of 
the  sympathetic  nervous  system  is  diminished,  the 
death  would  be  gradual ; but  in  the  second,  where  its 
influence  is  destroved,  the  death  would  be  sudden. 

The  power  of  the  nervous  system  in  thus  prevent- 
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ing  the  coagulation  of  the  blood,  may  be  compared 
to  the  effects  of  moderate  heat  on  albumen,  which 
after  being  dried  at  a temperature  not  exceeding 
126°  Fahr.,  retains  its  solubility  in  water,  and  the 
solution  may  be  subsequently  exposed  to  a tempera- 
ture of  212°  without  coagulating.  If  heat  be  able  to 
effect  this  change  in  the  one  instance,  the  nervous 
system  may  be  allowed  to  possess  an  equal  influence 
in  the  other ; and  as  heat  and.  nervous  action  have 
been  regarded  as  modifications  of  the  same  power,  so 
albumen  and  fibrine  may,  from  their  apparently  equal 
susceptibility  to  these  allied  forces,  be  regarded  as 
modifications  of  the  same  substance. 

With  reference  to  the  coagulable  principle  of  the 
blood,  whether  it  should  be  considered  as  formed 
direct  from  the  fluid  albumen,  or  from  the  waste 
materials  of  the  animal  tissues,  its  condition  in 
cholera  appears  to  be  regulated  by  the  extent  to  which 
the  sympathetic  nervous  action  is  disturbed ; and  as 
there  is  sufficient  evidence  to  conclude  that  the  usual 
products  of  the  organic  functions  in  this  disease, 
either  cease  to  be  or  are  very  imperfectly  developed, 
it  is  probable  that  the  conversion  of  albumen  or  other 
organic  matter  into  fibrine,  may  be  also  imperfect  ; 
and  that  what  would  otherwise,  in  a healthy  state  of 
the  body,  be  fibrine,  remains  in  a transition  state, 
ready  to  assume  the  ordinary  character  of  fibrine,  as 
soon  as  the  necessary  force  or  agent  is  applied  for  that 
purpose.  Whether  this  explanation  be  thought  suffi- 
cient to  account  for  the  defective  coagulability  of  the 
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blood  in  cholera,  or  whether,  in  addition,  the  fibrine 
supposed  to  be  previously  present  in  the  blood  of 
cholera  patients,  does  not  undergo  some  change  of 
re-construction,  and  in  consequence  lose  its  property 
of  spontaneous  coagulation,  it  is  certain  that  fibrine 
and  albumen  are  very  closely  allied  together,  and  if 
not  allotropic  conditions  of  the  same  substance,  are, 
according  to  Liebig,  the  same  in  the  relative  propor- 
tion of  their  elements/ 

This  close  relationship  between  fibrine  and  albumen 
may  be  still  further  illustrated  by  the  fact  of  their 
being  readily  convertible  the  one  into  the  other.  The 
conversion  of  fibrine  into  albumen  was  first  demon- 
strated by  M.  IFenis,  who  succeeded  in  imparting  to 
fibrine  the  solubility  in  water,  and  the  coagulability 
by  heat,  which  distinguish  albumen.  Whilst  the 
conversion  of  albumen  into  fibrine  has  been  proved 
by  an  interesting  series  of  experiments  by  Dr.  Andrew 
Buchanan,  “ on  the  coagulation  of  the  blood  and 
other  fibriniferous  liquids.”6  Dr.  Buchanan  found 
that  the  liquid  of  hydrocele,  and  other  dropsical 
liquids,  not  spontaneously  coagulable,  could  be  made 
to  coagulate  by  introducing  into  them  a portion 
of  some  of  the  animal  matters,  as  washed  blood- 
clot,  substance  of  spinal  marrow,  muscular  fibre,  etc. ; 
and  that  a corresponding  effect  was  produced  when 

f “ Animal  Chemistry,”  edited  by  Gregory,  1842,  p.  42. 

s “London  Medical  Gazette,”  1845,  pp.  617 — 620;  see  also  a paper 
by  the  same  author,  entitled  “ Contributions  to  the  Physiology  and 
Pathology  of  the  Animal  Eluids.” — “ London  Medical  Gazette,” 
1836. 
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different  kinds  of  serum  were  mingled  together,  as 
the  serum  of  hydrocele  and  the  serum  of  blood,  each 
having  been  previously  proved  to  be  uncoagulable 
spontaneously.  The  conclusions  Dr.  Buchanan  draws 
from  his  experiments  (which  have  been  repeated  and 
confirmed  by  Mr.  Gulliver1’)  are,  “that  fibrine  has  not 
the  least  tendency  to  deposit  itself  spontaneously  in 
the  form  of  a coagulum:  that,  like  albumen  and 
casein,  fibrine  only  coagulates  under  the  influence  of 
suitable  reagents  ; and  that  the  blood  and  most  other 
liquids  of  the  body  which  appear  to  coagulate  spon- 
taneously, only  do  so  in  consequence  of  their  con- 
taining at  once  fibrine  and  substances  capable  of 
reacting  upon  it,  and  so  occasioning  coagulation.” 
The  reagent  which  effects  the  coagulation  of  the 
blood  is,  according  to  Dr.  Buchanan,  the  colourless 
corpuscles,  to  whose  power  of  self-development  I have 
already  ascribed  the  organization,  under  certain  cir- 
cumstances, of  a fibrinous  clot ; and  the  reasons 
assigned  for  that  opinion  may  be  applied  in  support 
of  Dr.  Buchanan’s  view  of  the  formation  of  the  clot.1 

Whilst,  therefore,  the  non-coagulation  of  the  blood 

h “ Hewson’s  Works,”  edited  by  Gulliver,  p.  31. 

* One  of  the  most  distinguished  of  modem  physiologists  (Dr. 
Carpenter)  in  adopting  the  opinion,  that  the  office  of  the  colourless 
corpuscles  is  to  convert  albumen  into  fibrine,  does  not  apparently 
consider  them  as  in  any  way  connected  with  coagulation.  This 
property  of  the  blood  seems  indeed  to  be  veiy  generally  regarded 
as  “ one  of  those  ultimate  facts  in  physiology,  which  we  must  be 
content  to  observe  and  to  describe,  but  of  the  cause  of  which  we  are 
likely  to  remain  ignorant.”  (“  Phys.  Anat.  and  Phys.  of  Man,”  by 
Drs.  Todd  and  Bowman,  vol.  ii.  p.  294.) 
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iii  cholera  is  in  itself  no  evidence  of  contamination, 
as  the  blood  may  be  poisoned  and  yet  retain  its  coagul- 
ability; the  occasional  absence  of  this  property  of 
the  blood  in  cholera  coincides  with  the  theory  which 
refers  the  disease  to  an  affection  of  the  sympathetic 
nervous  system ; which,  as  it  supplies  the  nerves  dis- 
tributed to  the  blood-vessels,  must  consequently  con- 
vey to  the  blood  the  impression  of  any  external 
influence  capable  of  altering  its  character.  The 
readiness  with  which  albumen  can  be  made  by  the 
presence  of  a catalytic  (?)  agent,  to  assume  the  cha- 
racter of  fibrine,  justifies  the  inference  that  fibrine 
does  not  exist  as  such  in  the  blood.  But  if  the  ex- 
periments b;yX'r.  Buchanan  should  not  be  thought  to 
warrant  this  inference,  it  must  be  allowed  that  the 
fact  of  chemists  being  able  to  convert  fibrine  into 
albumen  favours  the  supposition,  that  in  cholera  and 
other  diseases,  the  blood  may  be  deprived  of  its  pro- 
perty of  spontaneous  coagulation,  with  coresponding 
facility,  by  the  operation  of  some  organic  influence. 

Before  concluding  this  division  of  my  subject,  it 
may  be  asked,  what  is  the  position  of  the  blood  in 
cholera  ? 

From  a careful  consideration  of  the  foregoing 
remarks,  I would  infer  that  the  blood  within  its 
vessels  is  partly  in  the  same  position  as  it  would  be  if 
removed  from  the  body  : that  is  to  say,  that  contact 
with  the  parietes  of  its  vessels  is  no  longer  attended 
with  those  effects  which  are  necessary  to  a due  per- 
formance of  the  functions  of  life.  The  blood-vessels, 

f 5 
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under  these  circumstances,  may  he  compared  to  an 
electric  machine  at  rest.  Power  may  be  communi- 
cated or  excited  by  artificial  means,  as  by  galvanism, 
by  the  stimulus  of  saline  injections,  etc.;  but  the 
changes  consequent  on  a restoration  of  function  will, 
under  these  circumstances,  be  only  temporary ; and 
the  vessels  in  relapsing  into  their  former  powerless 
state,  will  leave  the  blood  to  that  rest  which  is  incon- 
sistent with  life,  or  to  the  influence  of  another  kind 
of  action -which  causes  death. 


3.  The  flux  from  the  stomach  and  bowels. 

The  position  which  should  be  assigned  to  vomiting 
and  purging,  as  symptoms  of  cholera,  has  always  been 
the  subject  of  much  dispute,  and  has  led  to  many 
errors  which  still  continue  to  affect  both  the  pathology 
and  the  treatment  of  the  disease.  The  insidious  way 
in  which  cholera  usually  begins  with  diarrhoea,  and 
the  peculiar  character  and  often  large  amount  of  the 
subsequent  flux  from  the  stomach  and  bowels,  have 
induced  most  observers  to  attach  great  importance  to 
these  symptoms;  and  many  writers  have  assigned  to 
them  what  appears  to  be  an  undue  prominence  over 
the  rest,  by  speaking  of  them  as  the  essential  cause 
of  the  collapse,  and  the  chief  guide  for  treatment. 
Their  claim,  however,  to  be  so  considered,  may  be  in 
many  cases  of  cholera  disputed,  and  in  some  un- 
hesitatingly denied.  All  who  have,  like  myself,  had 
much  experience  of  the  disease  in  tropical  climates, 
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must  have  felt  convinced  that  the  amount  of  the 
discharges  in  cholera  was  sometimes  quite  inadequate 
to  account  for  the  collapse,  and  that  some  other  cause 
was  more  directly  concerned  in  producing  the  fatal 
result.  I admit  that  the  disease  usually  appears  to 
commence  with  diarrhoea,  especially  in  temperate 
climates;  and  that  in  consequence  of  this  early 
occurrence  of  diarrhoea,  there  is,  in  most  cases 
of  cholera,  sufficient  time  allowed  for  the  successful 
application  of  remedies,  if  we  would  only  attend  to 
the  warning  which  nature  gives  us.  The  importance 
of  this  premonitory  diarrhoea  was  fully  recognised  in 
this  country  when  cholera  first  made  its  appearance ; 
and  the  necessity  of  attending  to  it  was  forcibly  im- 
pressed on  the  public  mind,  in  the  following  heading 
to  the  “ Form  of  Handbills  recommended  for  circu- 
lation in  the  infected  districts,”  and  published  J anuary 
26th,  1832,  by  the  Central  Board  of  Health. 

“ Cholera  Districts.” 

“Looseness  of  the  Bowels  is  the  beginning  of 
Cholera.” 

The  attention  which  has  been  directed  of  late  years 
to  the  same  subject  by  Dr.  Macloughlin,  cannot  be 
too  warmly  commended;  for  there  appears  to  have 
always  been  a general  tendency  in  the  public,  and 
even  among  many  members  of  the  medical  profession, 
to  neglect  this  state  of  the  bowels  during  the  pre- 
valence of  cholera,  and  many  lives  have  probably  been 
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sacrificed  in  consequence  of  this  suicidal  apathy. 
But  whilst  acknowledging  the  great  importance  which 
should  always  he  attached  to  this  symptom  during  an 
epidemic  of  cholera,  I must  object  to  the  exclusive 
dogma,  that  cholera  is  always  preceded  by  diarrhoea  ; 
for  there  are  undeniable  cases  on  record,  of  patients 
who  have  died  from  cholera  without  having  had  one 
cholera  evacuation  from  either  the  stomach  or  the 
bowels.  From  my  own  experience  of  the  disease,  I 
believe  that  in  all  the  more  suddenly  severe  cases  of 
cholera,  especially  in  those  which  I have  had  the 
opportunity  of  observing  in  India,  a notable  failure 
of  the  circulation  always  precedes  the  diarrhoea.  But 
as  this  is  not  easily  recognizable  by  the  public,  it  can- 
not be  regarded  as  so  useful  a signal  of  the  approach 
of  cholera  as  is  the  so-called  premonitory  diarrhoea. 
Before,  however,  proceeding  further  to  investigate  the 
connection  in  cholera,  between  the  flux  and  the  col- 
lapse, it  will  be  necessary  to  consider  the  characters 
of  the  fluid  discharged  from  the  alimentary  mucous 
membrane,  and  the  probable  cause  of  the  flux. 


(a).  The  characters  of  the  fluid  discharged  from  the 
alimentary  canal. 

Tliev  discharge  from  the  stomach  and  bowels  in 
cholera  consists  generally  of  a semi-transparent 
whitish  fluid,  in  which  numerous  greyish  particles 
float ; and  it  resembles  more  a mixture  of  gruel  and 
water,  than  the  rice-water  to  which  it  is  customary  to 
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compare  it.  Much  difficulty  must  always  attend  any 
efforts  to  determine  the  amount  of  the  fluid  lost; 
and  even  if  the  quantity  discharged  could  he  ascer- 
tained with  greater  facility,  it  would  not  probably  lead 
to  any  very  useful  results,  as  there  are  many  circum- 
stances which  tend  to  modify  its  effects  on  the  sys- 
tem ; such  as  the  previous  condition  of  the  patient, 
the  intensity  of  the  attack,  and  the  rapidity  of  the 
discharge.  In  one  of  the  cases  observed  by  Dr.Parkes, 
in  India,  the  amount  of  the  discharges  was  satisfac- 
torily ascertained,  and  found  to  be  88  oz.  In  reference 
to  this  point,  it  may  he  remarked,  that  the  amount  of 
the  flux  appears  to  vary  considerably,  not  only  in 
different  individuals,  but  also  in  different  epidemics. 
According  to  Drs.  Russell  and  Barry,b  it  would  ap- 
pear that  the  vomiting  and  purging  were  not  so 
copious  or  so  frequent  in  the  Russian  as  in  the  Indian 
epidemic  of  cholera  (which  Dr.  Russell  had  had  the 
opportunity  of  personally  observing) ; and  they  were 
far  from  being  looked  upon  as  the  most  important 
or  the  most  dangerous  symptoms,  as  they  generally 
ceased  or  were  arrested  early  in  the  attack  : whilst  in 
the  late  epidemic  of  cholera  in  this  country  (1854), 
the  average  amount  of  fluid  discharged  in  each  case 
was  very  considerable,  and  decidedly  more  than  I 
have  witnessed  in  the  cholera  of  India  and  China. 

This  fluid  possesses  a low  specific  gravity  (1.008); 
alkaline  reaction;  and  not  unfrequently  there  is 
noticeable  in  it,  a peculiar  odour  resembling  stale 
b “ Official  Reports  on  Cholera  in  Russia,”  1832,  p.39. 
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blood.  From  the  trustworthy  paper  by  Dr.  Parlies,0 

on  the  analysis  of  the  intestinal  discharges  in  cholera, 

it  appears  that  1000  parts  of  the  fluid  contain  13.10 

of  solid  matter,  which  consists  of : — 

Coagulable  organic  matter,  albumen  ....  0.29 

Incoagulable  organic  matter  and  insoluble  salts  . 6.82 

Soluble  salts,  viz.  chlorides,  phosphates,  and  sulphates  5.99 

13.10 

The  solid  organic  matter,  which  may  be  separated 
by  filtration  through  fine  gauze,  is  now  generally  con- 
sidered to  be  fibrine,  or  some  modification  of  that 
compound.  This  was  early  recognised  by  Dr.  Christie, d 
who  states  that  both  the  coagulated  part  of  the  dis- 
charges, as  well  as  the  pultaceous  matter  often  found 
lining  the  mucous  membrane,  consists  of  fibrine. 
Dr.  O’Shauglinessy  states  as  the  result  of  his  analysis 
in  the  case  of  a cholera  patient  (Dewar),  in  whom 
“ the  appearance  of  these  evacuations  was  most 
marked,”  that  he  was  “ inclined  to  conclude  that  the 
flaky  matter  in  this  case  was  principally  composed 
of  fibrine.” e Corresponding  results  were  obtained 
by  Dr.  Parkes,  who,  from  a series  of  analyses  of  the 
cholera  evacuations,  regards  “ all  the  floeculent  mat- 
ter of  the  true  cholera  stool,  cells,  dark  yellow 
granules,  fibres,  flakes,  and  amorphous  matter,  to  be 
but  modifications  of  the  same  substance,  viz.  fibrine.” 

c “London  Journal  of  Medicine,”  1849,  pp.  134-152. 
d “ Observations  on  the  Nature  and  Treatment  of  Cholera,”  Edin- 
burgh, 1828,  pp.  52  and  75. 

e “ Report  on  the  Chemical  Pathology  of  the  Malignant  Cholera,” 
1832,  p.  66. 
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Two  important  questions  occur  in  connection  with 
the  saline  constituents  of  the  cholera  evacuations, 
which  require  special  notice;  viz.  1st,  Is  urea,  or  its 
equivalent  carbonate  of  ammonia,  present  in  such 
quantities  in  the  cholera  evacuations,  as  to  justify  the 
inference,  that  it  is  excreted,  during  collapse,  by  the 
alimentary  mucous  membrane  instead  of  by  the  kid- 
neys ? and  2nd,  On  what  salt  does  the  alkalinity  of 
the  cholera  evacuations  principally  depend? 

1.  As  urea  has  been  very  often  alleged  to  be  got 
rid  of  in  cholera  by  the  flux  from  the  stomach  and 
bowels,  and  as  this  opinion  still  continues  to  be  com- 
monly  entertained,  it  is  desirable  to  determine,  if 
possible,  whether  there  is  any  chemical  evidence  to 
support  such  a hypothesis.  From  the  results  ob- 
tained by  different  enquirers,  the  evidence  appears  to 
be  almost  conclusive  against  the  supposition  of  urea 
being  present  in  the  cholera  evacuations ; or  if  so,  of 
being  present  only  in  such  small  quantities,  as  not  to 
account  for  its  non-secretion  by  the  kidneys.  Dr. 
O’Shauglinessy,  who  appears  to  have  been  very  care- 
ful in  his  analysis  of  the  cholera  evacuations  in  the 
case  of  Dewar,  already  referred  to,  failed  altogether 
to  detect  urea.  Whilst  Dr.  Parkes,  who  has  directed 
particular  attention  to  this  subject,  failed  to  detect 
it  in  any  quantity  in  the  cholera  evacuations  he 
examined. 

The  hypothesis,  advocated  by  Dr.  Wood  and  others, 
that  the  urea  is  vicariously  secreted  by  the  alimentary 
mucous  membrane  and  afterwards  decomposed  into 
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carbonate  of  ammonia,  must  be  regarded  as  un- 
tenable. For  if  urea  liad  been  so  eliminated  from 
the  system,  there  would  always  be  some  evidence  of 
its  presence  in  the  flux,  unless  its  decomposition  was 
coincident  with  its  excretion ; a supposition  which  is 
not  only  in  itself  improbable,  but  is  contradicted  by 
the  chemical  analyses  of  the  evacuations,  which  shew 
that  carbonate  of  ammonia  is  not  among  the  usual 
constituents  of  the  flux. 

These  negative  results,  which  are  all  that  we  should 
expect  to  obtain,  coincide  with  the  theory  which  I 
am  endeavouring  to  illustrate,  and  which  presupposes 
that  the  formation  of  urea  in  the  system  is  more  or 
less  completely  interrupted  during  the  continuance 
of  collapse. 

2.  With  reference  to  the  alkaline  reaction  of  the 
cholera  evacuations,  it  has  not  been  satisfactorily 
determined  on  what  salt  this  property  chiefly  depends ; 
but  the  fact  of  the  characteristic  discharges  in  cholera 
being  alkaline  is  almost  undisputed.  Nearly  all  ob- 
servers, including  Foy,  Vogel,  Hose  and  Wittstock, 
O’Shaughnessy,  Parkes,  and  others,  agree  in  statmg 
that  the  reaction  is  alkaline,  and  some  of  them  state 
that  it  is  even  strongly  so.  For  example,  Vogel 
affirms  that  “The  fluid  has  a powerful  alkaline  re- 
action.” f Similar  evidence  is  also  afforded  by  MM. 
Rose  and  Wittstock,  who  made  repeated  observations 
on  cholera  patients  in  the  hospitals  at  Berlin,  during 
the  winter  of  1831-2,  and  found  that  the  dejections 
f “ Simon’s  Animal  Chemistry,”  edit,  by  Day,  vol.ii.  p.382. 
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were  “ strongly  alkaline.” g Dr.  O’Shaughnessy  as- 
certained, tliat  “turmeric  paper  immersed  in  the 
fluid  was  strongly  reddened,  and  reddened  litmus 
paper  restored  to  its  blue  tint.”  h So  also  in  some 
of  the  observations  reported  by  Dr.  Parkes,1  the  al- 
kaline reaction  was  very  decided.  It  may  therefore 
be  admitted  that  the  characteristic  discharges  from 
the  stomach  and  bowels  in  cholera  are  alkaline,  and 
in  some  cases  singly  so. 

I have  been  thus  particular  in  showing  that  the 
cholera  evacuations  are  alkaline,  because  I regard 
this  fact  as  one  of  the  greatest  importance  in  the 
present  enquiry ; and  a correct  interpretation  of  this 
phenomenon  will  probably  furnish  us  with  the  key 
which  will  unlock  the  nature  of  the  disease. 

It  is  not  yet  known,  as  I have  already  stated,  to 
what  salt  the  alkalinity  of  the  flux  is  due.  In  most 
of  the  analyses  which  have  been  performed  to  deter- 
mine the  amount  of  the  salts,  the  quantity  of  each  has 
not  been  separately  ascertained.  According  to  Dr. 
O’Shaughnessy,  the  soluble  salts  contained  in  the  flux 
are  the  muriate,  acetate,  and  carbonate  of  soda.  As 
the  salts  left,  after  evaporating  the  water,  were  cal- 
cined by  Dr.  O’Shaughnessy,  it  is  probable  that  much 
of  the  carbonate  of  soda  may  have  existed  previously 
in  some  other  form  than  that  of  carbonate,  and  that 

s “ Gaz.  Med.  de  Paris,”  Janvier  14,  1832,  p.21. 

h “ Report  on  the  Chemical  Pathology  of  the  Malignant  Cholera,” 
1832,  p.  65. 

1 “ Lond.  Med.  Journal,”  1849,  pp.  134-152. 
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a portion  at  least  of  this  salt  was  formed  during  the 
analysis.  The  inference  which  might  he  deduced 
from  the  results  of  Dr.  O’Shaughnessy’s  analysis, 
must  therefore  be  received  with  considerable  doubt, 
as  far  as  the  nature  of  the  salts  is  concerned.  Ac- 
cording to  Dr.  Parkes,  the  salts  usually  present  in  the 
cholera  evacuations,  are  the  chlorides,  phosphates, 
and  sulphates ; but  in  most  of  the  analyses  he  has 
detailed,  the  quantity  of  each  has  not  been  separately 
determined.  In  one  of  the  cases  related  by  Dr. 
Parkes  (Observ.  8),  where  this  was  partly  done,  the 
principal  alkaline  salt  present  was  the  phosphate  of 
soda,  which  is  stated  to  have  amounted  to  1.8  in 
1000  parts  of  the  flux,  or  nearly  one-third  of  the 
soluble  salts  present ; and  as  there  was  also  present 
1.2069  “of  other  soluble  salts,  including  carbonates/' 
it  is  probable  that  the  quantity  of  phosphate  of  soda 
originally  present  in  the  fluid  may  have  been  even  still 
greater.  However,  the  amount  of  phosphate  of  soda 
in  this  case,  as  determined  by  Dr.  Parkes,  is  very 
large ; and  when  it  is  remembered  how  greatly  it  ex- 
ceeds the  relative  quantity  of  the  same  phosphate 
contained  in  the  blood,  it  may  be  assumed  that  the 
salt  which  produces  the  alkalinity  of  the  flux  is  the 
same  as  that  which  causes  the  alkalinity  of  the  blood, 
and  that  it  is  owing  to  this  salt  being  abstracted  from 
the  blood  in  greater  proportion  than  some  of  the 
other  saline  constituents,  that  the  blood  becomes 
neutral  and  even  acid  in  those  cases  in  which  the  flux 
is  profuse.  This  statement  seems  to  be  conformable 
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to  the  general  results  obtained  by  Dr.  Parkes,  as  in 
all  the  observations  he  has  reported,  soluble  and  in- 
soluble phosphates  are  said  to  have  been  present,  and 
in  some  cases  to  a considerable  extent.  It  would, 
however,  be  desirable  to  have  more  exact  information 
on  this  subject,  which  appears  to  me  of  greater  im- 
portance than  the  researches  to  determine  the  precise 
character  of  the  flocculent  matter  contained  in  the 
flux,  and  which  C&n  have  but  little  practical  value  in 
an  enquiry  concerning  the  nature  of  cholera ; for  it 
is  not  of  any  great  consequence  to  know  whether  the 
latter  consists  of  albumen,  fibrine,  or  some  interme- 
diate organic  compound ; whereas,  by  ascertaining  the 
cause  of  the  alkalinity,  we  should  be  enabled  to  deter- 
mine, with  greater  certainty,  the  cause  of  the  flux. 

(b) . The  'probable  cause  of  the  flux. 

The  post-mortem  appearances  in  cases  of  cholera 
are  generally  considered  to  afford  no  direct  evidence 
of  the  cause  of  the  flux  from  the  alimentary  mucous 
membrane.  It  is  true  that  some  writers  on  the 
subject  have  directed  attention  to  certain  pathological 
states  of  the  alimentary  canal,  and  have  endeavoured 
to  establish  a definite  connection  between  such 
appearances  after  death  and  the  symptoms  during 
life.  Annesley  attached  much  importance  to  a finely 
injected  state  of  the  small  intestines,  which  he  con- 
sidered “ to  be  peculiar  to  this  disease,  and  belonging 
to  its  pathological  character/’8  A corresponding 
9 “ Sketches  of  the  most  prevalent  diseases  of  India,”  1825,  p.37. 
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condition  of  the  mucous"  membrane  both  in  the 
stomach  and  intestines,  was  particularly  noted  by 
Orton,  who  remarks  that  tf  the  degree  in  which  these 
appearances  in  both  stomach  .and’  intestines  existed, 
seemed  in  general  to  bear  some  relation  to  the  dura- 
tion of  the  case,  for  in  such  as  had  been  of  several 
days’  continuance  they  were  highly  marked.” 1 This 
injected  state  of  the  mucous  membrane  has  been 
frequently  observed  in  this  country  and  elsewhere  in 
Europe ; but  as  it  is  not  unfrequently  absent,  espe- 
cially in  those  cases  which  prove  quickly  fatal,  it 
can  be  but  of  little  assistance  in  explaining  symp- 
toms which  may  occur  independent  of  its  presence. 
I should  be  more  disposed  to  regard  this  patho- 
logical condition  of  the  alimentary  mucous  mem- 
brane as  the  result  rather  than  the  cause  of  the 
cholera  flux. 

Inflammation  of  portions  of  the  mucous  membrane 
of  the  alimentary  canal,  has  been  frequently  observed 
in  connection  with  cholera ; but  this  also  appears  to 
have  been  generally  a secondary  affection,  and  it  can- 
not, therefore,  be  considered  as  the  cause  of  the  flux. 
In  the  first  reports  on  cholera  in  the  three  Presi- 
dencies of  India,  it  is  stated  that  the  post  mortem 
appearances  of  the  alimentary  canal  were  found  to  be 
such  as  could  afford  only  negative  evidence  on  the 
subject.  The  appearance  of  inflammation  was  not 
only  absent  in  a very  large  number  of  the  cases 

1 “ An  Essay  on  the  Epidemic  Cholera  of  India,”  second  edition, 
1831,  pp,  41,  42. 
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examined,  but  in  some  an  opposite  condition  of  the 
alimentary  canal  was  occasionally  noticed.  Thus  in  the 
Bengal  Presidency,  JamesonstateS  that  “ in  the  bodies 
of  those  who  sunk  at  a very  early  stage  of  the  attack, 
there  were  ordinarily  none  of  those  marks  which  are 
supposed  to  characterise,  and  to  be  necessary  to  prove, 
the  existence  of  previous  inflammation : the  whole 
column  of  the  alimentary  canal  being  found  paler 
than  natural.”11  ^in  the  Madras  Presidency,  Scot 
relates  that  in  some  cases  “ the  whole  tube  has  had 
a blanched  appearance  both  internally  and  exter- 
nally.”x Similar  evidence  is  also  afforded  in  the 
report  on  cholera  in  the  Bombay  Presidency. 

The  frequent  absence  of  any  pathological  evidence 
of  inflammation  of  the  alimentary  mucous  membrane 
in  cases  of  cholera  has  been  fully  confirmed  by  most 
observers  of  the  disease  in  Europe,  who  generally 
agree  in  stating  that  in  patients  dying  during 
collapse,  there  are  ordinarily  no  signs  of  inflammation 
to  be  detected  either  in  the  stomach  or  the  intestines. 
In  Dr.  Keir’s  very  able  report  on  cholera  in  Moscow, 
in  1830-1,  the  absence  of  inflammation,  except  as  a 
secondary  affection,  was  well  established.  “ The 
inflammatory  or  sub-inflammatory  symptoms  which 
supervene  when  reaction  takes  place  are  not  essential 
to  the  disease,  but  appear  to  me  to  be  the  natural 
effect  of  the  congestive  tendency  more  or  less  present 
in  every  case.  The  essential  character  of  the  disease, 

0 “Bengal  Report  on  Cholera,”  1820,  p.  82. 

x “ Madras  Report  on  Cholera,”  1824,  Preface,  p.  33. 
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therefore,  is  not  inflammation  hut  congestion. y So, 
also,  when  the  disease  first  appeared  in  the  Austrian 
Empire,  this  absence  of  primary  inflammation  of  the 
alimentary  canal  attracted  much  attention,  and  is 
particularly  mentioned  by  Sophianopoulo2,  Gerardin 
and  Gaimard,  and  other  writers,  who  had  the  oppor- 
tunity of  observing  the  first  epidemic  of  cholera  in 
that  country.  In  France,  notwithstanding  Broussais’ 
assertion  “ that  cholera  is  a disease  eminently  inflam- 
matory,” a the  general  evidence,  both  during  the 
prevalence  of  the  first  as  well  as  subsequent  epidemics 
of  the  disease,  has  been  decidedly  against  the  opinion 
that  cholera  is  dependent  on  inflammation  of  any 
portion  of  the  alimentary  canal.  The  prevailing 
evidence  in  this  country  is  in  like  manner  opposed 
to  the  supposition  of  cholera  being  due  to  any  inflam- 
matory affection  of  the  alimentary  canal. 

The  most  frequent  pathological  condition,  observed 
in  connection  with  the  alimentary  canal  of  patients 
dying  during  collapse,  is  abdominal  venous  congestion. 
This  condition  has  been  very  generally  noticed  in  all 

y “ A Treatise  on  Cholera,”  containing  the  author’s  experience  of 
the  epidemic  known  by  that  name,  as  it  prevailed  in  the  city  of 
Moscow,  in  autumn,  1830,  and  winter,  1831 ; Edinburgh,  1832,  p.96. 

z The  gastro-intestinal  engorgement,  according  to  Sophianopoulo, 
“is  not  inflammatory  in  the  greater  number  of  cases.” — “Relation  des 
Epidemies  du  Cholera-Morbus  observee  en  Hongrie,  Moldavie, 
Gallicie,  et  a Vienne  en  Autriche,  dans  les  annees,  1831  et  1832,  etc., 
avec  des  notes  du  Professor  Broussais ; par  le  docteur  bophianopoulo,” 
Paris,  1832,  p.  124. 

a “Le  Cholera-Morbus  Epidemique,  observe  et  traite  scion  la 
Methode  Physiologique,”  second  edition,  Paris,  1832,  p.  73. 
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parts  of  the  world  where  cholera  has  prevailed,  and 
it  has  been  observed  so  commonly  after  death  from 
cholera,  that  it  must  be  regarded  as  closely  connected 
with  the  disease.  But  even  this  appearance  is  some- 
times not  very  decided,  and  it  is  far  from  being  pecu- 
liar to  cholera.  In  some  cases  of  cholera,  especially 
where  death  has  occurred  early,  this  venous  conges- 
tion is  not  great : whilst,  on  the  other  hand,  it  has 
been  observed  qui^'as  frequently  in  yellow  and  other 
fevers,  and  is  very  generally  inferred  to  be  present  in, 
and  connected  with,  the  cold  stage  of  intermittent 
fever,  with  which  disease  cholera  has  been  compared 
by  many  writers ; some  of  whom  consider  that  the 
collapse  of  cholera  is  nothing  more  than  a prolonged 
cold  stage  of  ague.  If  such,  however,  were  the  case, 
it  would  rather  increase  than  diminish  the  difficulty 
that  has  always  attended  any  efforts  to  explain  the 
occurrence  of  the  flux ; for  if  cholera  and  ague  were 
thus  closely  allied,  the  flux  which  occurs  in  the  one 
case  should  not  be  absent  in  the  other. 

Whilst  there  are  no  pathological  changes  apparent 
in  the  stomach  or  intestines,  sufficiently  constant  or 
uniform,  to  be  considered  characteristic  of  cholera,  it 
is  very  common  to  find  in  them  indigestible  articles 
of  food,  worms,  etc. ; which,  under  certain  circum- 
stances might  be  supposed  capable  of  inducing  the 
disease  in  persons  already  predisposed  to  it.  In 
warm  climates,  especially  in  India,  worms  were  very 
frequently  observed  to  be  passed  by  patients  suffer- 
ing from  cholera,  and  also  to  be  present  in  some 
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portion  of  the  alimentary  canal  after  death ; and  this 
appears  to  have  been  at  one  time  so  common,  as  to 
have  attracted  general  attention.  In  the  first  out- 
break of  cholera  in  the  Presidency  of  Bomba}', 
worms  were  so  often  observed  in  connection  with  the 
disease,  as  to  have  induced  some  of  the  surgeons  to 
believe,  that  they  were  directly  concerned  in  pro- 
ducing it.  One  surgeon  (Mr.  Milward)  reported  that 
eight  patients  out  of  ten  passed  worms ; and  from 
the  reports  of  other  surgeons  in  the  Presidency,  it  is 
evident  that  worms  were,  at  one  time,  of  very  con- 
stant occurrence  in  the  cholera  of  Bombay.  Worms 
are  also  mentioned  by  Dr.  Keir  in  connection  with 
cholera  at  Moscow ; and  they  have  been  occasionally 
alluded  to  by  other  writers  on  cholera.2 

Local  irritation  of  the  alimentary  mucous  mem- 
brane has  been  very  generally  regarded  as  an  im- 
portant exciting  cause  of  cholera ; but  there  are  some 


z The  frequent  occurrence  of  worms  in  connection  with  cholera 
in  warm  climates  cannot  be  admitted  as  an  argument  much  in  favour 
of  irritation  of  the  alimentary  canal  being  a sufficient  cause  of  the 
disease  ; for  worms  have  been  still  more  generally  observed  in  con- 
nection with  dysentery  and  other  diseases  of  the  alimentary  canal. 
In  the  following  report  on  the  health  of  the  navy  employed  on  the 
East  India  and  China  station,  it  is  stated,  that  “ although  only  nine 
cases  of  intestinal  worms — the  ascarus  lumbricus— were  entered  on 
the  sick  books  of  the  squadron,  these  troublesome  parasites  were 
nevertheless  present  in  a very  large  proportion  of  the  diarrhoeal  and 
dysenteric  cases.  They  were  found  in  all  parts  of  the  intestinal 
canal,  and  were  ejected  from  it  both  upwards  and  downwards, 
sometimes  naturally,  at  other  times  by  medicine.” — (“  Statistical 
Reports  on  the  Health  of  the  Navy,  for  the  Years  1837 — 1843,” 
part  ii.  p.  82. 
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who  consider  it  to  he  not  simply  the  exciting  but  the 
efficient  cause  of  the  disease.  This  theory,  which 
appears  to  have  been  the  earliest  one  suggested  to 
account  for  the  occurrence  of  cholera,  originated 
with  Dr. Tytler,  of  the  Bengal  Presidency;  who  had 
the  opportunity  of  observing  the  disease  at  Jessore, 
where  the  first  recognised  case  of  cholera  occurred 
on  the  19tli  of  Augigp  1817.  The  opinion  enter- 
tained by  Dr.  Tytler  was,  that  cholera  wras  caused  by 
diseased  rice,  and  he,  in  consequence,  proposed  to 
call  the  disease  “ Morbus  Oryzeus.”  “It  is  no 
longer  matter  of  speculation  (Dr.  Tytler  remarks), 
but  of  positive  fact,  that  the  Ouse  Paddy  (rice) 
being  cut  this  year  before  it  was  completely  ripe, 
and  devoured  by  all  classes  of  the  native  population, 
prior  to  its  being  seasoned  through  age,  and  expo- 
sure to  the  weather,  occasioned  the  dreadful  mor- 
• tality  throughout  the  provinces  of  Bengal,  wrhich,  had 
providence  not  interposed,  and  arrested  the  evil  by 
t the  prompt  knowledge  of  its  cause,  might,  in  the 
depopulation  of  the  country,  have  been  productive  of 
: mischief  more  extended  than  is  Avithin  the  reach  of 
human  foresight  to  calculate,  or  experienced  judg- 
ment to  determine.”  a The  opinions  entertained  by 
■ some  writers  on  cholera  in  this  country,  on  the  first 
appearance  of  the  disease,  coincided  with  Dr.  Ty tier’s 
news  on  the  subject;  but  further  inquiry  has  for  the 
most  part  failed  to  establish  their  correctness,  as  far 

1 “ Remarks  upon  Morbus  Oryzeus,”  Calcutta,  1820,  p.  40. 
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at  least  as  unwholesome  rice,  or  other  grain,  can  be 
considered  as  the  cause  of  the  disease. 

With  reference  to  unwholesome  food,  as  the  appa- 
rent cause  of  the  flux  in  cholera,  and  according  to 
some  writers  of  cholera  itself,  I may  refer  to  some 
interesting  cases  related  by  Mr.  Bloxam,  which  are 
referred  to  by  Dr.  Snow,  as  confirming  his  view  of 
cholera  being  communicated  by  direct  contact  of  the 
cholera  poison  ( ?)  with  some  portion  of  the  alimen- 
tary canal;  and  which  cholera  poison.  Dr.  SnoW 
thinks,  is  often  conveyed  by  articles  of  diet;  by  their 
being  kept  at  night  (Dr.  Snow  observes)  under  the 
beds  in  poor  people’s  rooms,  and  consequently  “ in 
close  proximity  with  the  chamber  utensils.”  b The 
cases  related  by  Mr.  Bloxam,  which  are  sufficiently 
important  to  quote  in  reference  to  this  subject,  so 
far,  however,  from  confirming,  appear  to  be  directly 
opposed  to  Dr.  Snow’s  opinion  respecting  the  na- 
ture of  cholera,  and  its  alleged  mode  of  communi- 
cation. 

“ In  the  village  of  Carisbrook,  which  is  one  mile 
distant  from  Newport,  there  were  seven  cases  [of 
cholera] . All  these  commenced  and  terminated 
within  the  period  of  one  week;  they  all  terminated 
fatally.  The  seven  persons  had  all  eaten  of  some 
stale  cow-heels,  and  with  one  exception,  it  seems 
that  they  all  died  within  forty-eight  hours  of  the 
time  of  eating  this  food,  and  all  with  symptoms  of 

b *•  On  the  Mode  of  Communication  of  Cholera,”  2nd  edit.  1854, 
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cholera.  After  careful  inquiry  on  the  subject,  it 
does  not  appear  that  any  other  persons  in  the  village, 
than  these  seven,  ate  of  this  food,  with  the  exception 
of  one  child,  and  she  ate  very  sparingly  of  it.  I also 
find  that  no  other  person  in  the  village  than  these 

seven,  had  symptoms  of  cholera These  cow- 

heels  had  been  the  property  of  a man  who  died  in 
Newport,  after  a short  and  violent  attack  of  cholera. 
' Two  women  who  laid  out  his  body,  and  a third  who 
washed  his  clothes,  died  after  a short  illness  from 
cholera;  and  it  is  supposed  that  they  had  eaten  of  the 
cow-heels,  though  the  fact  is  not  known  for  certain. 
The  articles  were  sold  at  a low  price  after  the  man’s 
death.” c 

These  cases  serve  to  prove  that  unwholesome  food 
is  a powerful  exciting  cause  of  the  disease,  but  they 
do  not  prove  more  than  this.  The  eating  of  un- 
wholesome food  is  not  unfrequent  among  the  poorer 
classes,  especially  in  warm  weather,  but  it  does  not 
develope  cholera,  unless  the  disease  be  prevailing 
; epidemically  at  the  time.  Irritation  of  the  sto- 
: mach  from  bad  food  can  often  be  proved  to  have 
(apparently)  preceded  an  attack  of  cholera.  In  a 

• very  large  number  of  cases  of  cholera,  which  have 
come  under  my  own  observation  in  this  country,  and 

i also  in  India  and  China,  I have  been  able  to  trace 
' the  apparent  origin  of  the  attack  to  some  improper 
article  of  diet,  such  as  rancid  bacon,  tainted  meat,  stale 

• vegetables,  etc.,  of  which  the  patient  had  partaken  some 

c “Prov.  Med.  and  Surg,  Journal,  1850,”  p.  156. 
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short  time  previously.  But  such  sources  of  irritation 
(which  have  been  often  commented  on  by  other 
writers)  w'ould  act  only  as  exciting  causes  in  assisting 
to  develope  the  disease,  as  a blow  may  be  said  some- 
times to  develope  cancer;  which,  as  far  as  our  power 
of  observation  extends,  appears  to  be  previously 
present  in  the  system  in  a latent  form. 

Under  ordinary  circumstances,  the  stomach  of  a 
healthy  individual  possesses  the  power  of  pouring  out 
an  increased  amount  of  the  gastric  secretion,  when 
anything  of  an  irritating  character  is  introduced  into 
it.  This  secretion,  which  is  acid  and  antiseptic  in  its 
properties,  protects  the  system  in  such  cases  from 
being  poisoned  by  bad  food.  When,  however,  cho- 
lera is  prevailing,  the  self-protective  power  of  the 
stomach  is  in  most  persons  remarkably  diminished ; 
and  in  consequence  of  this,  food  which  at  other  times 
might  be  taken  by  many  people  with  impunity,  ex- 
cites in  them  cholera,  by  destroying,  it  would  appear, 
the  previously  diminished  power  wrhich  the  stomach 
possesses  of  protecting  itself.  This  impaired  func- 
tional condition  of  the  stomach  is  well  known  to  be 
very  common  during  the  prevalence  of  cholera,  and 
few  individuals,  who  escape  being  attacked  by  the 
disease,  are  altogether  free  from  it,  although  it  may 
not  amount  to  more  than  a feeling  of  uneasiness  in 
the  stomach  and  bowels.  This  condition  of  the  ali- 
mentary canal  preceded  the  terrible  outbreak  of 
cholera  on  board  the  Black  Sea  fleet  in  the  autumn 
of  1854 ; which  outbreak  of  disease  was,  however, 
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supposed  by  many  to  have  occurred  without  previous 
warning,  and  was  even  thought  to  have  been  imme- 
diately occasioned  by  a “ peculiar  black  cloud”  pass- 
ing over  the  fleet,  or  some  other  mysterious  visita- 
tion. In  the  report  of  this  outbreak  of  cholera  in 
one  of  the  medical  journals,  it  is  stated  that  “ diges- 
tion and  assimilation  of  vegetable  food,  were  (from 
the  early  part  of  the  summer  observed  to  be)  sus- 
pended, and  the  excretory  functions  of  the  liver  and 
kidneys  were  diminished,  or  even  temporarily  sup- 
pressed. In  most  cases,  the  reaction  of  the  system 
after  this  stage  of  depression  amounted  to  ephemeral 
fever.”  d 

Even  unwholesome  food  may,  under  these  circum- 
stances, become  a source  of  irritation ; and  excite  the 
disease,  in  consequence  of  the  stomach  being  not  only 
unable  to  digest  it,  but  being  also  incapable  of  pro- 
tecting itself  from  the  irritation  its  presence  causes. 
In  India,  especially  among  the  European  residents, 
it  is  most  common  for  cholera  to  occur  at  an  early 
horn.’  in  the  morning,  generally  between  the  hours  of 
two  and  five.  So  much  is  this  the  case,  that  all 
medical  men  of  experience  in  India,  avoid  giving 
medicines  at  night  which  would  disturb  the  bowels 
early  in  the  morning,  if  cholera  is  known  to  be  pre- 
valent at  the  time.  One  explanation  of  this  is,  that 
the  body  is  more  liable  to  be  affected  by  a morbid 
cause  during  sleep,  than  at  any  other  time;  but  this 
is  not  sufficient  to  account  for  the  phenomenon ; for 
d “ Med.  Times  and  Gazette,  1854/’  p.  350. 
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tlie  presen ee  of  undigested  food  in  the  stomach 
during  sleep  does  not  have  any  tendency  to  excite 
cholera,  unless  that  disease  is  epidemic  at  the  time. 
I would,  therefore,  in  addition  suggest,  that  owing  to 
the  digestive  power  of  the  stomach  having  been  from 
some  unknown  cause  diminished,  the  food  swallowed 
the  previous  evening  is  not  digested  before  sleep 
occurs  (for  the  dinner  hour  in  India  is  late) ; and  in 
consequence  of  this,  the  individual  is  aroused  at 
an  early  hour  in  the  morning  by  cholera,  which  is 
excited  by  the  presence  of  indigestible  food  in  the 
stomach;  and  which,  in  the  absence  of  an  epidemic 
of  the  disease,  would  probably  give  rise  to  an  attack 
of  “ nightmare,”  instead  of  cholera. 

In  consequence  of  the  frequent  absence  of  any 
apparent  pathological  change  in  the  stomach  or  in- 
testines, sufficient  to  account  for  the  flux  in  cholera, 
various  theories  have  been  proposed  to  explain  its 
occurrence.  One  of  the  most  plausible  explanations 
of  the  flux  has  been  thought  to  be  that  which  refers 
it  to  exudation  from  the  mucous  surface  of  the  ali- 
mentary canal,  analogous  to  what  is  said  to  occur  in 
certain  hemorrhages.  That  the  discharge  is  a “ se- 
rous hemorrhage,”  consisting  only  of  the  fluid  por- 
tions of  the  blood,  whilst  the  blood  corpuscles  are 
retained  within  their  vessels,  in  consequence  of  their 
size  preventing  escape.  “ I am  perfectly  satisfied 
(Dr.  J.  Johnson  remarks)  that  the  disease  is  a serous 
hemorrhage  from  the  bowels — that  is,  that  the  serous 
part  of  the  blood  is  drained  off  from  the  internal  sur- 
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face  of  the  intestinal  canal,  till  the  powers  of  life  are 
worn  ont,  or  the  remaining  blood  becomes  too  thick 
to  circulate.”6  It  is  difficult  to  understand  what  is 
meant  by  many  writers  who  employ  the  term  “serous 
hemorrhage,”  whenever  there  is  a removal  of  the 
serous  part  of  the  blood  from  its  vessels.  It  would 
appear  that  in  many  cases,  serous  hemorrhage  is  but 
another  term  for  exudation,  or  what  is  sometimes 
called  exosmosis.  This  explanation  of  the  process  by 
which  the  flux  takes  place,  cannot  be  considered 
satisfactory;  but  even  if  it  were  admitted  that  the 
discharge  is  the  result  of  exudation,  it  fails  to  afford 
any  reason  why  the  serous  portion  of  the  blood 
should  escape  from  its  vessels  in  cholera,  and  not  in 
other  diseases ; for,  even  if  we  were  to  adopt  Au- 
dral’s  views  respecting  the  effects  of  mechanical 
hyperaemia,  the  supposition  of  the  flux  being  the 
result  of  exudation  is  generally  irreconcilable  with 
the  large  amount  and  rapidity  of  the  discharge ; and 
it  fails  also  to  explain  why  the  mucous  membrane 
should  be  the  seat  of  the  exudation  in  preference  to 
the  serous  membrane;  for  usually  when  a serous 
flux  occurs  from  mechanical  obstruction,  the  fluid  is 
poured  out  into  a serous  cavity. 

So  great  has  been  the  difficulty  in  accounting  for 
the  flux  in  any  other  way,  that  a very  large  number 
of  writers  seem  inclined  to  ascribe  it  to  increased 
secretion  from  the  alimentary  mucous  membrane; 
such  a supposition  being  thought  the  only  one 
e “ Diseases  of  Tropical  Climates,”  otli  edit.  1836,  p.  300. 
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capable  of  satisfactorily  accounting  for  the  profuse- 
ness of  the  flux,  and  the  rapidity  with  which  it  is 
discharged.  Dr.  Budd,  for  instance,  remarks  that 
in  cholera,  “ the  abundant  flux  from  the  mucous 
membrane  results  not  from  mere  passive  congestion, 
but  from  an  active  process  of  secretion.” f It  has,  how- 
ever, been  very  generally  admitted,  even  by  those 
who  advocate  the  opinion  of  the  flux  being  due  to 
secretion,  that  there  is  no  evidence  to  prove  that 
secretion  takes  place  in  these  cases.  The  chemical 
analyses  of  the  fluid  discharged  shews,  that  it  con- 
tains only  the  ordinary  materials  of  the  liquor  san- 
guinis; some  of  them,  as  the  fibrine,  altered  it  may 
be  in  physical  condition,  but  still  chemically  the 
same  in  the  ultimate  elements.  The  absence  also  of 
secretion  in  other  parts  of  the  body,  as  the  kidneys, 
lachrymal  glands,  etc.,  has  been  very  commonly 
referred  to,  as  a strong  argument  against  the  pro- 
bability of  the  alimentary  mucous  membrane  pos- 
sessing, under  these  circumstances,  any  increased 
power  of  secretion,  when  this  function  is  so  mani- 
festly arrested  in  more  distant  parts  of  the  system. 
This  last  argument  has  generally  been  considered 
one  of  the  strongest  than  can  be  urged  against 
the  theory  of  cholera  being  due  to  paralysis  of  the 
sympathetic  nervous  system ; for  most  writers  on 
this  subject  seem  inclined  to  agree  with  Jameson’s 
remark,  that  “ the  supposition  of  a new  secretion 
is  hardly  consistent  with  the  suspension  of  that 
f “Medical  Times  and  Gazette,”  April  16,  1853. 
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action  in  all  its  established  organs  throughout  the 
body.”  s 

There  are  some  few  writers,  however,  on  cholera, 
who  even  in  the  midst  of  the  obscurity  which  has 
prevailed  regarding  the  nature  of  the  organic  func- 
tions, seem  to  have  had  a tolerably  clear  idea  respect- 
ing the  cause  of  the  flux.  Broussais  early  recognised 
that  it  was  probably  due  to  a violent  irritation  of 
the  mucous  membrane,  with  excess  of  secretion  from 
it;  and  corresponding  opinions  have  been  published 
by  Christie,  Dupuytren,  Greenhow,  and  many  other 
writers,  some  of  whose  names  are  now  almost,  if  not 
altogether,  forgotten.  But  none  of  them  seem  to  have 
been  aware  of  the  precise  nature  of  the  process  by 
which  the  flux  was  produced,  or  of  the  real  cause  of 
the  serous  part  of  the  blood  being  suddenly  ab- 
stracted in  such  large  and  often  fatal  quantities  from 
the  blood-vessels.  They  have  for  the  most  part 
simply  stated,  that  local  irritation  causes  increased 
secretion,  but  they  have  not  undertaken  to  inform 
us  why  local  and  often  excessive  irritation  does  not 
also  at  other  times  cause  a choleraic  flux.  The 
mechanism  by  which  the  flux  is  produced  must, 
therefore,  be  acknowledged  to  be  one  of  those  mys- 
teries in  nature,  which  if  any  writers  have  tried  to 
make  out,  none  can  be  said  to  have  succeeded  in 
explaining. 

The  nearest  approach  to  what  I consider  to  be 
the  correct  interpretation  of  this  symptom  in  cholera. 


s “Bengal  Report  on  Cholera,  1820,”  p.  84. 
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was  that  made  by  the  Commission  appointed  by  the 
French  Academy  of  Medicine,  and  whose  report  on 
cholera  appeared  in  1831.  This  report,  which  was 
stigmatised  at  the  time  as  “ solemn  nonsense,”  con- 
tains in  the  following  passage,  the  most  profound 
view  regarding  the  cause  of  the  flux  in  cholera,  that 
I am  at  present  acquainted  with : “ C’est  parceque 
les  muqueuses  gastro-intestinales  ne  sont  plus  animees, 
soutenues,  vivifiees  par  l’influence  du  systeme  nerveux, 
qui,  frappees  d’atonie,  elles  id  out  plus  d’ action  reglee, 
par  suite  de  k alteration  de  tout  le  systeme  ganglio- 
naire ; de  la,  les  secretions  augmentees  et  depravees 
tout- h-la-fois  dont  ces  membranes  deviennent  alors 
le  siege.”  h It  is  hardly  in  my  power  to  add  to  or  sub- 
stract  anything  from  this  passage,  which  can  render 
it  more  complete.  I believe  it  to  contain  a correct 
statement  of  the  circumstances  under  which  cholera 
is  developed  ; it  at  once  explains  the  nature  of  the 
disease,  and  justly  ascribes  the  flux  to  paralysis  of 
the  sympathetic  nervous  system ; and  although  the 
mechanism  J)y  which  the  flux  is  produced  may  not 
appear  to  be  very  distinctly  referred  to,  it  is  remark- 
able that  this  important  report  on  cholera  should, 
at  the  time,  have  been  read  only  to  be  ridiculed,  and 
ridiculed  only  to  be  forgotten. 

It  is  to  me  evident,  that  the  only  satisfactory  ex- 
planation that  can  be  offered  to  account  for  the  flux 
in  cholera,  is  that  which  ascribes  the  disease  to 

h “ Rapport  de  l’Academie  Royale  de  Medicine  sur  le  Cholera- 
Morbus,”  Paris,  1831,  p.  42. 
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paralysis  of  the  central  portions  of  the  sympathetic 
nervous  system,  in  consequence  of  which  the  secre- 
tory function  of  the  stomach  is  increased,  whilst 
the  fluid  eliminated  by  the  mucous  membrane  is  no 
longer  the  proper  gastric  secretion,  but  the  nutritive 
part  of  the  blood.  This,  as  will  be  subsequently 
explained  in  describing  the  nature  of  the  organic 
functions,  is  a necessary  consequence  of  paralysis  of 
the  sympathetic  nervous  system.  It  must,  therefore, 
be  inferred,  that  the  central  portion  of  the  sympa- 
thetic nervous  system  is  paralysed  in  cholera,  because 
the  flux  from  the  stomach  and  bowels  consists  of  the 
nutritive  part  of  the  blood;  and  that  such  is  the 
source  of  the  flux  is  confirmed  by  numerous 
analyses  of  the  blood  itself,  which  prove  that  the 
blood  has  lost  those  essential  elements,  which  are 
found  in  the  flux  from  the  alimentary  canal.  It  is 
on  this  account  that  I consider  it  so  desirable  to 
ascertain  the  cause  of  the  alkalinity  of  the  flux  in 
cholera;  for  although  I know  theoretically  that  it 
must  be  due  to  the  presence  of  solubla  phosphates, 
especially  the  phosphate  of  soda,  yet  I am  aware 
that  the  argument  would  necessarily  appear  to  many 
more  satisfactory,  if  it  were  more  strongly  supported 
by  chemical  analysis.  In  all  cases  where  the  or- 
dinary secretion  from  a mucous  membrane  is  re- 
placed by  one  containing  the  soluble  phosphates  in 
excess,  there  is  paralysis  or  disturbance  of  the 
sympathetic  nervous  system  : and  the  principal  solu- 
ble phosphate  present  in  these  cases  appears  to  be 


132  ANALYSIS  OF  PARTICULAR  PHENOMENA. 

tlie  phosphate  of  soda,  which  according  to  Liebig 
“ is  indispensable  to  the  normal  constitution  of  the 
blood.”1 

Some  of  the  relations  between  the  excretion  of 
phosphates,  and  diseases  of  the  nervous  system  seem 
to  have  been  carefully  studied  by  Dr.  Bence  Jones, k 
who  has  endeavoured  to  shew,  “ that  acute  affections 
of  the  nervous  substance  organic  and  functional,  are 
the  only  diseases  in  which  an  excess  of  earthy  and 
alkaline  phosphates  appear  in  the  urine.”  The  source 
of  the  phosphates  in  these  cases,  is  supposed  by  Dr. 
Jones  to  be  due  to  the  oxydation  of  nervous  sub- 
stance; and  as  he  found  that  the  amount  of  phos- 
phates was  sometimes  excessively  diminished  in 
delirium  tremens,  he  seems  inclined  to  think,  “ that 
the  action  of  oxygen  on  the  nervous  substance  is 
lessened  by  alcohol,  and  that  by  acute  inflammation, 
or  excessive  excitement  of  the  brain,  it  is  pre- 
eminently increased.” 

In  acknowledging  the  great  value  of  Dr.  Jones’ 
chemical  researches,  I cannot  admit  that  I agree 
with  his  explanation  respecting  the  origin  of  the 
phosphates;  and  I think  the  fact  he  has  recorded, 
that  mental  excitement  produced  by  alcohol  dimi- 
nishes the  amount  of  phosphates  in  the  urine, 
whilst  excessive  mental  excitement  from  other  causes 

‘ “ Researches  on  the  Chemistry  of  Food,”  edited  by  Gregory, 
1847,  p.  112. 

k “ Contributions  to  the  Chemistry  of  the  Urine,”  PhiL  Trans., 
1845  : and,  “ Papers  on  Chemical  Pathology  ” (Lancet),  1847. 
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“ pre-eminently  ” increases  it,  is  sufficient  to  shew, 
that  when  phosphates  in  excess  occur  in  the  urine, 
they  do  not  necessarily  represent  a corresponding 
portion  of  oxydised  brain.  The  explanation  Dr. 
Jones  has  offered  respecting  the  source  of  the  phos- 
phates in  these  cases,  not  only  appears  to  be  opposed 
to  the  results  of  his  analyses,  but  is  even  contra- 
dicted by  the  deductions  which  he  makes  from  his 
own  observations,  as  in  the  following  passage  : uThat 
there  exist  two  kinds  of  alkalescence  of  the  urine ; 
the  one  long  known  as  ammoniacal,  the  other  not 
distinctly  recognised,  arising  from  fixed  alkali.  This 
last  appears  most  frequently  in  water  secreted  from 
two  to  four  hours  after  breakfast,  in  persons  suffer- 
ing only  from  indigestion.”1 

Some  other  explanation  seems,  therefore,  to  be 
required ; and  without  entering  into  any  discussion 
respecting  the  influence  which  the  brain  can  often 
be  shewn  to  possess  over  the  secretion  of  urine,  I 
would  state,  that  the  only  satisfactory  way  of  ex- 
plaining this  difficulty  appears  to  be  that  of  supposing 
the  brain,  in  these  cases,  to  act  only  through  the  me- 
dium of  the  sympathetic  nervous  system;  and  that  the 
excess  of  phosphates  in  acute  disorders  of  the  brain, 


1 “Phil.  Trans.,”  1845,  p.  348.  With  reference  to  the  cause  of  the 
alkaline  reaction  of  the  urine  in  these  cases,  Dr.  Jones  remarks, 
that  “ in  the  one  case  the  alkalescence  arises  from  volatile  alkali,  and 
in  the  other  from  fixed  alkali.  In  the  first,  it  is  caused  by  carbonate 
of  ammonia,  and  in  the  second,  by  carbonate  of  soda,  or  potash,  or 
alkaline  phosphate  of  soda.  Decomposition  of  urea  is  the  origin  of 
the  one,  and  disordered  secretion  of  the  other”  (p.343). 
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is  the  result  of  the  impression  communicated  from 
the  brain  to  the  sympathetic  nervous  system,  and 
which  so  far  interferes  with  its  influence  over  the 
secretion  by  the  kidneys,  as  to  allow  them  to  eliminate 
an  excess  of  phosphates  from  the  blood,  instead  of 
(or  in  addition  to?)  the  ordinary  elements  of  the 
urine.  If  the  explanation  I shall  subsequently  offer 
respecting  the  functions  of  the  sympathetic  nerve  be 
correct,  it  will  be  evident  that  not  only  should  we 
expect  to  find  this  excess  of  phosphates  in  the  urine, 
as  a consequence  of  acute  diseases  of  the  brain ; but 
that  in  all  cases  of  alcoholic  poisoning,  when  the 
affection  of  the  brain  is  secondary  to  that  of  the 
blood,  we  should  theoretically  infer  that  the  phos- 
phates would  either  be  absent  from,  or  greatly 
diminished  in,  the  urine. 

It  will  be  perceived,  from  the  preceding  remarks, 
that  it  is  necessary  that  the  morbid  cause,  whatever 
may  be  its  nature,  should  be  applied  directly  to  the  sur- 
face of  the  mucous  membrane,  in  order  to  produce  a 
perverted  secretion  from  the  part.  For  although  it  will 
be  invariably  found,  that  wherever  the  ordinary  secre- 
tion from  any  of  the  mucous  membranes  is  increased 
and  perverted,  that  there  is  an  undue  or  excessive 
elimination  of  the  alkaline  phosphates;  still  the. 
affection  of  the  sympathetic  nervous  system,  leading 
to  an  increased  and  perverted  secretion  from  the 
mucous  membrane  of  the  part,  may  be  produced  in 
two  ways : either  by  direct  irritation  of  the  mucous 
membrane  referred  to,  or  by  an  impression  commu- 
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nicatecl  to  it  from  the  cerebro-spinal  system ; the 
impression  so  communicated  being  due  to  an  acute 
disorder,*  either  functional  or  organic,  of  the  brain  or 
spinal  marrow.  To  which  of  these  causes  the  para- 
lysis of  the  sympathetic  nervous  system  in  cholera  is 
to  be  ascribed,  I am  unable  at  this  stage  of  the  in- 
quiry to  say.  It  is  possible,  that  both  local  irritation 
of  the  alimentary  mucous  membrane,  and  an  impres- 
sion from  the  cerebro-spinal  system,  may  concur  in 
producing  that  central  paralysis  of  the  sympathetic 
nervous  system  which  manifests  itself  in  the  cha- 
racteristic flux  of  cholera.  But  until  the  function 
of  the  sympathetic  nerve  has  been  fully  explained,  it 
will  be  impossible  to  describe  clearly  the  mechanism 
by  which  the  alkaline  flux  in  these  cases  is  pro- 
duced. 


(c.) — Its  relation  to  collapse. 

In  consequence  of  the  doubt  which  has  prevailed 
respecting  the  nature  of  cholera,  it  has  been  found 
difficult  to  account  satisfactorily  for  either  the  origin 
or  the  extent  of  the  collapse.  A large  number  of 
those  who  reject  the  theory  of  cholera  being  due  to 
an  affection  of  the  sympathetic  nervous  system,  have 
endeavoured  to  show  that  the  collapse  is  simply  the 
result  of  the  drain  from  the  blood;  and  that  its 
intensity  is  always  in  proportion  to  the  amount  of 
the  fluid  lost.  This  was  an  opinion  very  early  enter- 
tained on  the  subject  in  India;  and  although  further 
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experience  in  the  disease  soon  convinced  most  of  the 
Indian  practitioners  that  it  was  impossible  so  to  ac- 
count for  it,  but  that  some  other  cause  must  also  be 
concerned  in  its  production,  it  has  since  been  re- 
peatedly put  forward  as  a sufficient  explanation,  and 
is  considered  as  such  by  many  writers  on  cholera  of 
the  present  day ; among  the  most  recent  of  whom  is 
Dr.  Snow,  who  observes,  “ In  all  cases  of  cholera  that 
I have  attended,  the  loss  of  fluid  from  the  stomach 
and  bowels  has  been  sufficient  to  account  for  the  col- 
lapse, when  the  previous  condition  of  the  patient  was 
taken  into  account,  together  with  the  suddenness  of 
the  loss,  and  the  circumstance  that  the  process  of 
absorption  appears  to  be  suspended.” m 

There  are,  however,  many  who  have  had  great  ex- 
perience of  the  disease  in  this  country,  and  who 
acknowledge  that  they  have  not  unfrequently  met 
with  cases  in  which  this  explanation  of  the  cause  of 
the  collapse  was  insufficient.  Dr.  Gull  observes, 
“ that  although,  in  a large  number  of  instances,  the 
intensity  of  the  symptoms  is  in  a general  way  pro- 
portionate to  the  amount  of  the  effusion,  yet  that 
this  will  not  in  part  explain  the  attendant  collapse 
which  often  appears  to  be  in  no  inconsiderable  degree 
due  to  the  adynamic  state  of  the  ganglionic  nervous 
system.”" 

Dr.  Johnson,  also,  who  may  be  said  to  have  revived 

m “ On  the  Mode  of  Communication  of  Cholera.”  2nd  edit.,  p.  11. 

“ “ Report  on  the  Morbid  Anatomy,  Pathology,  and  Treatment 
of  Epidemic  Cholera.”  1854,  p.  134. 
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the  eliminative  treatment  of  cholera,  goes  a step 
further  in  stating,  “ that  there  is  no  relation  between 
the  degree  of  collapse  and  the  amount  of  fluid  which 
is  lost  by  purging ; that  in  many  cases  there  is  rather 
an  inverse  ratio  between  the  collapse  and  the  diar- 
rhoea ; and  that  the  former  often  decreases  and  dis- 
appears, while  the  latter  continues  with  unabated 
rapidity .”°  Whatever  opinions  may  be  entertained 
respecting  the  merits  of  Dr.  J ohnson’s  mode  of  treat- 
ment, which  is  based  chiefly — but,  as  I am  inclined 
to  think,  very  erroneously  — on  this  observation 
respecting  collapse,  the  truthfulness  of  his  evidence 
cannot  be  gainsaid,  as  it  is  derived  from  close  study 
of  cholera,  and  accords,  moreover,  with  the  experience 
of  others,  whose  opportunities  of  watching  the  pro- 
gress of  the  disease  during  successive  epidemics  of  it 
in  this  country  have  been  considerable. 

It  is  not,  however,  by  examining  the  evidence 
derived  from  cases  of  cholera  occurring  only  in  this 
country  that  this  point  can  be  satisfactorily  deter- 
mined, but  by  taking  a wider  range,  and  inquiring 
into  the  particulars  of  the  disease  as  it  manifests 
itself  elsewhere.  The  histories  of  the  first  epidemic 
of  cholera  in  India  contain  frequent  allusions  to  cases 
in  which  the  disease  proved  quickly  fatal,  before  any 
vomiting  or  purging  had  occurred.  During  the  out- 
break of  cholera  in  Bengal,  in  1817  and  the  follow- 
ing years,  it  was  observed,  that  “in  some  rare 
instances  the  virulence  of  the  disease  was  so  powerful 
0 “ Med.  Times  and  Gaz.,”  Sept.  9,  1854. 
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as  to  prove  immediately  destructive  to  life ; as  if  the 
circulation  were  at  once  arrested,  and  the  vital  powers 
wholly  overwhelmed.  In  these  cases,  the  patient  fell 
down,  as  if  struck  by  lightning,  and  instantly  ex- 
pired. Others,  again,  sunk  after  making  one  or  two 
feeble  efforts  to  vomit,  and  drawing  a long  and 
anxious  inspiration.  Some  recovered  from  the  insen- 
sibility produced  by  the  first  shock,  and  afterwards 
went  through  the  regular  course  of  the  disease.”? 
Similar  cases  were  also  observed  in  the  other  pre- 
sidencies of  India ; and  this  supposed  variety  of  the 
disease  was  distinguished  at  the  time  by  the  name  of 
“ Cholera  Sicca  .”  The  examination,  however,  after 
death,  of  the  stomach  and  intestines,  satisfied  medical 
observers  that  the  name  was  erroneous,  and  that  the 
usual  flux,  deficient  only  in  quantity,  had  occurred ; 
but,  at  the  same  time,  it  taught  them  that  death  was 
the  result  of  something  more  than  “ a serous  hemor- 
rhage,” and  consequently  it  was  very  early  assumed 
to  be  due  to  an  affection  of  the  nervous  system. 

The  general  want  of  uniformity  in  the  amount  of 
fluid  lost  and  the  subsequent  collapse,  was  even  more 
noticeable  in  the  outbreak  of  the  disease  in  Russia 
than  it  had  been  in  India.  From  the  official  report 
by  Drs.  Russell  and  Barry,  already  alluded  to,  it  is 
evident  that  the  collapse  was  to  a great  extent  inde- 
pendent of  the  discharge  from  the  alimentary  mucous 
membrane ; and  it  was  owing  to  this  that,  in  Russia, 

p “Bengal  Report  on  Cholera,”  by  Jameson.  Calcutta,  1820, 
pp.41,  42. 
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the  disease  was  very  generally  supposed  to  he  the 
result  of  some  affection  of  the  sympathetic  nervous 
system.  The  extent  to  which  this  opinion  was 
adopted,  and  at  one  time  prevailed  throughout 
Europe,  and  the  consequent  influence  it  had  on  the 
treatment  of  disease,  is  abundantly  shewn  by  the 
contemporary  medical  literature  of  this  and  other 
countries. 

Each  succeeding  epidemic  of  cholera  has  afforded 
examples  of  this  fatal  form  of  collapse,  without  any 
premonitory  flux  from  the  stomach  or  bowels.  One 
of  the  most  recent  and  remarkable  instances  on 
record  of  this  sudden  invasion  of  the  disease  occurred 
in  the  Black  Sea  fleet,  off  Baljik,  in  the  autumn  of 
1854.  “ The  first  fatal  case  that  occurred  in  the 

British  fleet,”  Sir  William  Burnett  relates,  “ took 
place  in  the  ‘ Sanspareil,’  July  31st,  1854.  The  man 
declared  that  he  had  been  in  perfect  health  up  to  the 
moment  of  his  seizure.  About  four  o’clock  in  the 
morning  he  was  roused  out  of  his  sleep  by  severe 
cramps  and  other  unmistakeable  symptoms  of  cholera, 
and,  in^  spite  of  a variety  of  remedial  measures,  he 
died  about  six  o’clock  in  the  evening/’  The  disease 
on  this  occasion  seems  to  have  had  a peculiarly 
malignant  character;  for,  as  Sir  William  Burnett 
proceeds  to  relate,  (( the  attacks  in  many  instances 
were  so  sudden,  that  many  men  fell  as  if  they  had 
drunk  the  concentrated  poison  of  the  Upas  tree.”'1 

q “ Report  on  the  Cholera  which  attacked  the  Fleet  in  the  Black 
Sea  in  August,  1854.” 
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Besides  the  evidence  derived  from  actual  observa- 
tion of  the  disease,  it  might  be  inferred  from  analogy 
that  the  collapse  of  cholera  is  not  necessarily  de- 
pendent on  the  flux  from  the  stomach  and  bowels,  as 
the  same  form  of  collapse  occurs  in  other  disorders 
affecting  the  stomach  without  any  such  discharge. 
The  symptoms  accompanying  perforating  ulcers  of 
the  stomach  are  so  nearly  identical  with  those  of 
cholera,  with  usually  this  one  exception  of  the  ab- 
sence of  a serous  flux,  that  they  may  be  readily  mis- 
taken, as  I have  already  pointed  out,  for  those  of 
cholera. 

Inverse  evidence  to  the  same  effect  is  afforded  in 
cases  of  so-called  choleraic  diarrhoea,  in  which  the 
peculiar  discharge  of  cholera  may  be  observed  to  con- 
tinue for  a considerable  time,  and  even  to  become 
somewhat  profuse,  without  giving  rise  to  any  corre- 
sponding symptoms  of  collapse.  If  a small  amount 
of  the  flux  is  often  sufficient  in  cholera  to  produce 
collapse,  it  may  consequently  be  asked  how  it  happens 
that,  in  cases  of  choleraic  diarrhoea,  pints  of  this 
peculiar  fluid  are  discharged  without  a severe  amount 
of  collapse  being  developed  ? As  the  flux  in  both 
cases  is  apparently  derived  from  the  same  source, 
and  is  analogous  in  composition,  why  should  it  induce 
fatal  collapse  in  the  one  case  and  not  in  the  other? 
The  fact  of  the  flux  in  choleraic  diarrhoea  being  often 
profuse  without  giving  rise  to  collapse,  may  be  said 
to  afford  a double  proof  respecting  the  nature  of 
cholera : 1st,  that  the  characteristic  flux  of  cholera 
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proceeds  chiefly  from  the  intestinal  canal,  since  the 
same  kind  of  flux  occurs  in  choleraic  diarrhoea,  with- 
out the  stomach  being  involved  in  the  mischief;  this 
is  proved  by  the  stomach,  under  these  circumstances, 
retaining  its  absorbing  power : and,  2nd,  that  as  this 
flux  may  continue  for  a considerable  time  without 
developing  collapse,  it  may  be  inferred,  that  what  is 
commonly  recognised  as  cholera  is  a something 
added  to  choleraic  diarrhoea,  and  which  has  a neces- 
sary tendency  to  develope  collapse ; and  as  the  sto- 
mach has  been  observed  to  lose  its  absorbing  power 
in  proportion  as  the  collapse  is  developed,  the  cause 
of  the  collapse  must  be  intimately  connected  with 
the  morbid  affection  of  the  stomach. 

In  rejecting,  however,  the  hypothesis  of  the  col- 
lapse of  cholera  being  caused  by  the  flux  from  the 
alimentary  mucous  membrane,  I still  consider  that 
there  is  often  a close  and  important  relation  between 
them ; and  that,  although  the  flux  does  not  originate, 
it  may  intensify  and  prolong  the  collapse,  by  dimin- 
ishing the  fluidity  of  the  blood,  and  consequently 
impeding  its  circulation. 

The  origin  of  the  collapse  in  cholera  I believe  to 
be  due  to  a local  diminution  or  arrest  of  power  in 
the  vascular  system,  in  consequence  of  which  the 
balance  of  the  circulation  is  disturbed ; and  as  the 
circulation  in  the  extreme  parts  of  the  system 
fails  in  many  cases  independent  of,  and  often 
previous  to,  the  occurrence  of  any  flux  from  the 
alimentary  canal,  it  may  be  inferred,  that  the  blood 
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which  quits  the  surface  of  the  body  accumulates  in 
the  internal  parts  of  the  system ; and  as  failure  of 
the  circulation  can  be  shewn  to  be  due  to  a local  loss 
of  power  in  the  vascular  system,  consequent  on  a 
local  arrest  of  nervous  power,  the  cause  of  this  failure 
of  the  circulation,  and  consequently  also  the  cause  of 
the  collapse,  must  be  referred  to  that  portion  of  the 
sympathetic  nervous  system  which  is  centralized  in 
the  abdomen ; for  the  functions  of  the  cerebro-spinal 
system  are  not  sufficiently  disturbed  in  cholera  to 
allow  of  our  referring  the  seat  of  the  disease  to  either 
the  brain  or  the  spinal  marrow. 


4.  On  the  failure  of  the  circulation  in  cholera. 

The  early  failure  of  the  circulation,  is  one  of  the 
most  distinctive  features  in  cholera;  as  it  has  been 
repeatedly  observed  to  occur  before  any  characteristic 
discharge  takes  place  from  the  stomach  and  bowels, 
and  as  the  failure  is  usually  more  complete  than  has 
been  witnessed  at  the  commencement  of  almost  any 
other  disease.  The  extent  to  which  the  circulation  is 
thus  early  affected  in  cholera,  is  sometimes  remark- 
able ; I have  observed  cases,  in  this  country  as  well 
as  in  India,  in  which  the  pulse  has  become  imper- 
ceptible at  the  wrists  in  persons  who  were  able  to 
walk  to  me  for  advice;  and  the  same  fact  has  been 
frequently  alluded  to  by  writers  on  cholera,  who 
appear  to  be  almost  unanimous  in  regarding  the  early 
failure  of  the  circulation  as  one  of  the  most  constant 
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of  tlie  symptoms.  The  best  authorities  on  the  dis- 
ease in  India  have,  for  the  most  part,  agreed  in  con- 
sidering it  also  as  the  most  important  symptom  in 
cholera.  Scot,  in  the  preface  to  the  Madras  Report, 
emphatically  remarks,  that  “ of  all  the  symptoms  of 
cholera,  none  is  so  invariably  present,  none,  indeed, 
so  truly  essential  and  diagnostic,  as  the  immediate 
sinking  of  the  circulation.” r 

In  like  manner,  on  the  occasion  of  the  first  general 
spread  of  the  disease  in  Europe,  the  failure  of  the 
circulation  was  observed  to  be  one  of  the  earliest  and 
most  formidable  of  the  symptoms.  Drs.  Russell  and 
Barry,  in  their  report  on  cholera  in  Russia,  state 
that  “within  an  hour  or  two  from  the  commence- 
ment of  such  a seizure,  and  sometimes  sooner,  the 
pulse  is  often  not  to  be  felt  at  the  wrist  or  in  the 
temporal  arteries.” s So  also,  when  the  cholera  ap- 
peared in  Poland  in  1830-1,  the  remarkable  failure 
of  the  circulation  appears,  from  the  writings  of 
MM.  Brierre-de-Boismont,  Eoy,  and  others,  to  have 
attracted  the  greatest  attention.  M.  Brierre-de-Bois- 
mont, who  was  one  of  the  first  two  medical  men  sent 
to  Poland  by  the  French  Government,  to  investigate 
the  disease,  describes  “ the  sudden  fall  of  the  pulse 
as  the  most  essential  of  the  symptoms  of  cholera.” 4 
Many  subsequent  observers  in  other  countries 

r “Madras  Report  on  Cholera:”  1824,  preface,  p.  25. 

8 “ Official  Reports  on  Cholera  in  Russia,”  1832;  p.  3. 

1 “ Relation  Historique  et  Medical  du  Cholera-Morbus  de  Po- 
logne,”  Paris,  1832 ; p.  54. 
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might  be  quoted  in  confirmation  of  these  remarks, 
which,  at  one  time,  appear  to  have  hardly  admitted 
of  dispute.  But  of  late  years,  it  has  become  some- 
what the  custom  to  speak  of  cholera  as  a peculiarly 
insidious  disease,  always  preceded  by  diarrhoea,  and 
that  this  premonitory  diarrhoea  passes  by  easy  trans- 
ition into  cholera.  So  far,  however,  judging  from 
my  own  experience,  is  this  from  being  the  case,  that 
in  most  of  the  cholera  patients  who  have  come  under 
my  observation,  there  appears  to  have  been  a sudden 
invasion  of  the  disease ; and  the  patient  has  generally 
been  able  to  refer  to  a particular  period  in  the  history 
of  the  attack,  when  after  suffering,  it  may  be,  for 
some  time  from  diarrhoea,  a rapid  change  for  the 
worse  has  marked  the  accession  of  cholera. 

As  the  disease  advances,  the  failure  of  the  circu- 
lation becomes  more  complete,  and  the  extremities, 
in  cases  attended  with  very  severe  collapse,  often 
appear  to  be  completely  drained  of  blood ; for  not 
only  are  the  edges  of  the  incision  in  vensesection,  in 
many  cases,  perfectly  bloodless,  but  the  brachial 
artery,  on  being  cut  into  during  life,  has  been  found 
empty  and  contracted. 

Whilst  the  circulation  in  distant  arteries  thus  fails, 
the  pulse  sometimes  continues  to  be  discernible  in 
some  of  the  larger  arteries  near  the  trunk,  as  in  the 
carotids,  and  the  circulation  does  not  appear  to  fail 
in  these  vessels  till  just  previous  to  death.  The  sup- 
ply of  blood  to  the  brain,  throughout  the  whole 
course  of  the  disease,  seems  to  be  sufficient  for  the 
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continuance  of  the  mental  functions,  except  in  those 
occasional  instances  in  which  the  suddenness  and 
intensity  of  the  attack  induce  syncope ; but,  even  in 
these  cases,  the  patient  is  generally  observed  to  rally 
quickly,  and  the  mind  subsequently  remains  unaf- 
fected until  the  last  moments  of  life. 

The  uninterrupted  and  apparently  undisturbed  flow 
of  blood  through  the  brain,  at  a time  when  the  cir- 
culation in  other  parts  of  the  body  is  either  greatly 
diminished  or  altogether  arrested,  is  one  of  those 
problems  in  cholera,  which  it  would  be  difficult,  and 
perhaps,  in  the  present  state  of  our  knowledge  on  the 
subject,  impossible  to  solve.  It  is  evident  that  the 
blood-vessels  -within  the  cranium  are,  to  a great  ex~ 
tent,  independent  of  the  influence  which  regulates 
the  condition  of  the  blood-vessels  elsewhere,  for 
otherwise  the  brain  could  not  long  remain  unaffected ; 
and  it  is  equally  evident  that  the  blood  in  them  must 
be  more  fitted  to  circulate,  than  it  is  in  those  vessels 
in  which  its  increased  consistence  offers  a physical 
impediment  to  its  progress.  This  apparent  indepen- 
dence of  the  vascular  system  in  different  parts  of  the 
body  may  hereafter  admit  of  being  satisfactorily 
explained,  by  referring  it  to  the  restricted  influence 
of  its  nerves ; which  being  (for  the  most  part)  derived 
from  the  sympathetic,  probably  do  not,  except  in 
extreme  cases,  transmit  impressions  beyond  the  near- 
■ est  ganglia.  But  as  it  is  hardly  allowable  in  the 
present  instance  to  do  more  than  offer  this  suggestion, 
I would  only  add,  that  whilst  the  state  of  the  intra- 
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cranial  circulation  in  cliolcra  is  consistent  with  func- 
tional disorder  of  the  abdominal  portion  of  the 
sympathetic  nerve,  it  cannot  he  made  to  harmonize 
with  any  other  theory  of  the  disease  that  has  been 
proposed.  It  might  even  be  assumed  that  as  the 
cerebral  arteries  differ  in  their  structure  from  the 
arteries  elsewhere,  in  being  altogether  deficient  in 
one  of  the  coats  (the  muscular?),  that  the  nervous 
influence  they  receive  may  differ  from  that  supplied 
to  the  other  arteries  of  the  body.  If  such  were  the 
case,  the  force  which  contributes  to  the  circulation  of 
the  blood  through  the  brain,  would  not  only  differ 
from  that  which  effects  it  in  other  parts  of  the  system, 
but  the  intra-cranial  circulation  would  be  for  the 
most  part  independent  of  such  causes,  as  disturb  the 
circulation  in  those  organs  appropriated  to  nutrition. 
It  is  important  to  notice,  that  the  maintenance  of  the 
circulation  of  blood  through  the  brain  in  cholera, 
corresponds  with  what  has  been  observed  in  cases  of 
perforating  ulcer  of  the  stomach,  etc. ; which,  from 
the  collapse  in  the  two  cases  being  so  remarkably 
alike,  affords  strong  presumptive  evidence  in  favour 
of  the  supposition  that  the  seat  of  the  disease  may, 
in  each  case,  be  referred  to  the  same  part  of  the 
system. 

The  general  failure  of  the  circulation  in  cholera 
has  been  referred,  by  different  writers,  to  an  altered 
condition  either  of  the  blood  or  its  vessels.  The  first 
of  these  opinions  seems  to  be  that  which  has  been 
most  commonly  entertained,  and  is  the  one  necessa- 
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rily  adopted  by  all  who  consider  cholera  to  be  the 
result  of  a specific  poison  in  the  blood;  but  the  argu- 
ments on  which  it  rests  appear  to  be  insufficient  to 
to  prove  that  it  is  the  primary  cause  of  this  pheno- 
menon. The  great  change  which  takes  place  in  the 
physical  condition  of  the  blood,  in  consequence  of 
which  it  often  subsequently  becomes  almost  too  thick 
to  circulate,  is  dependent  on  the  amount  of  the 
peculiar  flux  from  the  stomach  and  bowels ; and  con- 
sequently, the  pulse  at  the  wrist,  according  to  this 
view,  should  not  fail  until  the  fluidity  of  the  blood 
has  been  considerably  diminished.  But  instead  of 
this  being  the  case,  it  has  been  a subject  of  common 
observation,  since  the  first  appearance  of  the  disease 
in  Bengal,  that  the  pulse  at  the  wrist  has  often  ceased 
for  some  time  previous  to  the  blood  having  suffered 
any  considerable  apparent  change ; and  that  not  un- 
frequently,  after  a patient  has  remained  pulseless  for 
some  hours,  and  then  died,  the  blood  has  been  found 
to  retain  sufficient  fluidity  to  have  allowed  of  its  cir- 
culating freely  during  life.  As  therefore  the  circula- 
tion may,  and  frequently  does,  fail  before  any  physical 
; alteration  has  occurred  in  the  condition  of  the  blood, 

: adequate  to  cause  much  impediment  to  its  movement 
lin  the  vessels,  it  follows,  that  if  the  primary  cause  of 
: the  failure  is  due  to  the  blood  itself,  it  can  only  be 
; ascribed  to  some  change  affecting  its  so-called  vital 
[properties.  With  reference  to  this  point,  it  may  be 
;at  once  allowed,  that  there  is  abundant  evidence  to 
[prove,  that  during  the  collapse  of  cholera,  many  of 
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the  normal  changes  connected  with  the  hlood  either 
cease  altogether,  or  are  greatly  diminished;  such  as 
the  development  of  urea,  and  other  compounds, 
which,  during  health,  are  constantly  being  added  to 
and  removed  from  the  blood.  But  even  in  the 
present  state  of  our  knowledge  on  these  subjects,  it 
is  probable  that  the  formation  of  such  compounds  is 
as  much  due  to  the  condition  of  the  blood-vessels,  as 
of  the  blood  itself;  and  that  the  force  necessary  for 
their  development,  not  only  cannot  act  on  the  blood 
independent  of  its  vessels,  but  is  in  all  cases  trans- 
mitted by  their  parietes.  Consequently,  the  changes 
which  occur  in  the  blood  during  life  cannot,  correctly 
speaking,  be  said  to  originate  in  the  blood  itself;  but 
to  be  dependent  on  the  condition  of  its  containing 
vessels,  and  effected  only  by  their  agency. 

This  opinion  is  supported  by  the  fact  that,  in  the 
deeply  collapsed  stage  of  cholera,  the  same  effects 
have  been  observed  to  follow  the  employment  of  gal- 
vanism as  of  saline  injections  into  the  veins.  Both 
these  remedies  have  frequently  been  found  to  possess 
remarkable  revivifying  influence  on  the  patient,  and 
to  succeed  in  completely  rousing  him  for  a time  from 
a state  of  intense  collapse,  so  as  to  be  able  to  sit  up 
and  talk  even  cheerfully.  The  pulse,  under  these 
circumstances,  returns  to  the  wrists ; and  with  the 
circulation  the  organic  functions  are  often  tempo- 
rarily restored.  With  reference  to  the  explanation 
of  these  phenomena,  it  has  generally  been  alleged 
that  in  the  case  of  saline  injections,  the  condition  of 
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the  blood,  after  being  deprived  to  a great  extent  of 
its  fluidity,  is  such  as  to  offer  a physical  impediment 
to  its  onward  progress;  and  that  by  restoring  the 
blood  to  its  fluid  state  the  obstacle  is  removed,  and 
the  circulation  is  in  consequence  restored.  Although 
this  may  seem  to  be  a very  reasonable  explanation  of 
the  fact,  I cannot  suppose  that  it  is  simply  by 
restoring  the  lost  fluidity  of  the  blood,  that  the  cir- 
culation is  re-established  in  these  cases ; for,  if  such 
were  the  case,  the  circulation  should  continue  to  be 
maintained  so  long  as  the  blood  was  kept  sufficiently 
fluid.  Yet  so  far  is  this  from  being  usually  observed 
to  follow  the  use  of  saline  injections  into  the  veins, 
that  there  appears  to  be,  after  a time,  a decided  ten- 
dency to  increase  of  collapse,  which  the  repetition  of 
saline  injections  cannot  overcome;  so  that  the  circu- 
lation ultimately  fails,  independent  of  the  physical  con- 
dition of  the  blood. 

This  is  illustrated  by  the  effects  of  galvanism  on 
the  circulation,  which  produces  the  same  results  as 
saline  injections  into  the  veins;  except  that,  of  the 
two,  galvanism  is  more  permanent  in  its  effects,  and 
attended  with  more  satisfactory  results.  The  re- 
storation of  the  circulation  in  these  two  experiments, 
may  appear  at  first  sight  to  be  effected  by  very  oppo- 
site means ; but  in  reality  there  is  not  much  differ- 
ence between  them.  In  the  one  case,  that  of  saline 
injections,  the  diminished  power  of  the  circulating 
organs  to  carry  on  the  circulation,  is  remedied  for  a 
time  by  diminishing  the  obstruction  to  be  overcome, 
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wliick  obstruction  is  caused  by  the  crassitude  of  the 
blood  to  be  moved ; and  the  circulation  is  also  in 
some  measure  assisted  by  the  stimulating  effects  of 
the  saline  injections  on  the  parietes  of  the  vessels. 
In  the  other  case,  that  of  galvanism,  the  obstruction 
to  be  overcome  continues,  but  the  force  applied  to 
overcome  it  is  increased. 

The  circulating  system  in  cholera  may  in  this 
respect  be  compared  to  a heavily  laden  waggon,  in 
which  the  weight  to  be  moved  is  greater  than  the 
power  of  the  horses  to  move  it.  The  difficulty  ad- 
mits of  being  overcome  in  two  ways,  either  by  partly 
unloading  the  waggon,  and  so  diminishing  the  weight 
to  be  moved ; or  by  attaching  an  extra  horse  to  the 
waggon,  and  so  increasing  the  motive  power.  By 
either  means,  a corresponding  effect  can  be  pro- 
duced, and  the  requisite  speed  can  be  attained. 

In  rejecting,  therefore,  the  theory  that  the  failure 
of  the  circulation  in  cholera  is  primarily  due  to  the 
blood,  it  remains  to  be  considered  in  what  way  an 
altered  condition  of  the  blood-vessels  can  be  instru- 
mental in  producing  it.  This  it  will  be  my  endea- 
vour to  shew  may  be  effected  through  the  medium  of 
the  sympathetic  system,  which  supplies  the  nerves 
distributed  to  the  blood-vessels,  and  which  appears 
to  possess  an  important  control  over  their  condi- 
tion. u 

u “ The  normal  contraction  of  arteries  is  probably  excited  through 
the  instrumentality  of  the  nerve-fibres  of  the  sympathetic  system 
distributed  to  their  walls,  and  connected  through  the  medium  of 
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The  principal  use  of  the  sympathetic  nerve,  is  ap- 
parently to  regulate  the  distribution  of  the  blood, 
and  to  prevent  an  excessive  accumulation  of  it  in 
particular  organs,  during  an  increased  and  temporary 
activity  of  their  functions.  This  theory  coincides,  to 
a certain  extent,  with  the  opinion  now  very  generally 
entertained,  that  nutrition  and  secretion  in  animal 
bodies  can  take  place  independent  of  nervous  influ- 
ence, an  opinion  which  is  founded  chiefly  on  the 
supposed  absence  of  anything  analogous  to  nerves  or 
nervous  structure  in  plants.  But  as  the  nutrition  of 
man  and  the  higher  animals  differs  from  that  of 
plants,  in  having  special  internal  organs  for  the 
reception  of  food,  and  for  the  separation  of  waste 
materials,  so  is  there  a necessity  in  them,  which  does 
not  exist  in  plants,  for  a special  controlling  power, 
capable  of  regulating  the  distribution  of  that  fluid 
by  which  their  nutrition  is  effected  : and  of  prevent- 
ing its  excessive  accumulation  in  particular  organs 
during  the  activity  of  their  functions.  For  such 
local  accumulation  of  blood  would  almost  (?)  neces- 
sarily occur,  if  the  circulation  in  more  distant  parts 
of  the  system,  were  not  in  some  measure  inde- 
pendent of  such  powerful  and  periodic  disturbing 
causes,  as  the  introduction  of  food,  and  the  changes 
consequent  on  its  assimilation. 

The  power  of  maintaining  the  circulation  of  the 

ganglia  with  the  fibres  supplying  the  organ  to  which  such  arteries 
convey  blood.”  (“  Handbook  of  Physiology,”  by  Kirkes  and  Paget, 
1848,  p.  111.) 
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blood  iii  one  part  of  the  body  independent  of  the 
rest,  the  sympathetic  may  be  said  to  possess  in 
virtue  of  its  ganglia,  which  serve  as  barriers  to  limit 
the  transmission  of  impressions,  and  to  guard  against 
the  injurious  effects  which  would  otherwise  accrue 
to  the  system  at  large,  from  the  constant  occurrence 
of  local  disturbing  causes. 

The  structure  and  distribution  of  the  sympathetic 
nerve  are  conformable  to  this  explanation  of  its  use ; 
and,  although  it  is  hardly  allowable  to  suppose,  that 
one  part  of  the  system  more  than  the  rest  exhibits 
any  unusual  adaptation  of  structure  to  function, 
since  this  everywhere  prevails,  but  is  not  perhaps 
equally  manifest  to  us,  I cannot  forbear  alluding  to 
this  point  as  a strong  argument  in  favour  of  the 
theory  proposed.  As  the  stomach,  from  its  central 
position  and  its  use,  is  the  most  important  of  the 
organs  appropriated  to  the  nutrition  of  the  body,  it 
is  the  more  necessary  to  defend  the  system  from  the 
great  and  frequently  recurring  disturbance  occurring 
in  it,  consequent  on  the  introduction  of  food,  and  its 
conversion  into  chyme,  than  from  any  changes  which 
may  occur  in  other  organs,  which,  compared  with 
the  stomach,  are  only  entitled  to  be  considered  as 
the  branch  establishments  of  nutrition.  In  accord- 
ance, therefore,  with  this  view,  it  might  be  inferred, 
that  the  most  important  barrier  against  the  trans- 
mission of  organic  impressions,  would  be  provided  in 
the  immediate  neighbourhood  of  the  stomach  itself. 
Consequently  the  size  and  position  of  the  great  semi- 
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lunar  ganglia  may  be  referred  to  as  affording  ana- 
tomical evidence  in  favour  of  this  theory. 

In  like  manner,  the  relative  size,  number,  and 
position  of  the  different  ganglia  of  the  sympathetic 
in  other  parts  of  the  body,  seem  to  be  regulated  by 
the  nature  and  relative  importance  of  the  organic 
functions  over  which  they  preside ; and  so  effectually 
do  the  ganglia  appear  to  isolate  the  organs  which 
they  may  be  said  to,  guard,  that  the  ordinary  im- 
pressions consequent  on  increased  activity  in  one 
part  of  the  system,  do  not  seem  to  be  capable  of  dis- 
turbing the  healthy  balance  of  the  functions. 

With  reference  to  the  stomach,  which  as  the 
receptacle  for  food  is  more  liable  than  other  organs 
to  great  and  sudden  changes,  safety  is  insured  by 
means  of  the  great  solar  plexus  with  its  ganglia, 
which  from  their  size  and  position  effectually  protect 
the  system  from  being  injuriously  affected  during 
digestion.  As  the  danger  in  this  case  is  great  from 
the  suddenness  of  the  change,  caused  by  the  intro- 
duction of  food,  so  it  is  the  more  necessary  to  oppose 
an  effectual  barrier  to  its  transmission.  But  in  the 
lower  parts  of  the  alimentary  canal,  where  the 
change  is  less  sudden,  the  same  object  is  obtained 
with  smaller  ganglia;  but  which  from  their  distri- 
bution appear  to  be  admirably  adapted  for  the 
duties  they  have  to  perform.  The  vertebral  chain  of 
ganglia  may  be  regarded  as  the  last  or  innermost  of 
these  defences,  and  from  their  position  as  destined 
to  protect  the  cerebro-spinal  system  from  injurious 
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organic  impressions;  and  which,  if  they  do  not 
altogether  arrest,  they  probably  contribute  to 
modify. 

But  whilst  the  development  of  the  sympathetic 
ganglia  in  each  part  of  the  body  is  thus  propor- 
tionate to  the  probable  amount  of  disturbance,  and 
sufficient  to  guard  the  system  from  the  ordinary  im- 
pressions consequent  on  healthy  nutrition ; the  gan- 
glia are  insufficient  to  prevent  the  transmission  of 
unusually  sudden  and  intense  impressions;  which 
consequently  act  injuriously  on  the  system,  and  may 
even  prove  quickly  fatal.  A violent  and  unexpected 
blow  upon  the  epigastrium,  or  the  incautious  drink- 
ing of  cold  water  when  the  body  is  heated,  may 
suddenly  destroy  life,  in  consequence  of  the  semi- 
lunar and  other  ganglia  being  ineffectual  to  prevent 
the  impression  on  the  stomach  from  being  at  once 
communicated  to  the  rest  of  the  system.  The  con- 
verse of  this  occasionally  happens  in  death  from 
mental  emotion,  by  a sudden  and  intense  impression 
from  the  brain  being  instantly  communicated  to  the 
sympathetic  nervous  system,  and  causing  fatal,  be- 
cause prolonged,  arrest  of  the  circulation  in  the 
organs  of  nutrition.  The  commonly  received  state- 
ment, that  death  from  mental  emotion  is  caused  by 
immediate  arrest  of  the  heart’s  action,  incompletely 
expresses  the  effect  produced  in  these  cases  : for  the 
arrest  of  the  heart’s  action  does  not  precede,  but  is 
either  simultaneous  with,  or  the  result  of,  an  arrest 
of  the  circulation  in  the  abdominal  organs.  This 
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may  be  illustrated  by  what  occurs  in  those  cases 
where  an  opportunity  sometimes  presents  itself  of 
judging  of  its  effects  on  those  organs,  over  which  the 
sympathetic  more  exclusively  presides.  The  occa- 
sionally unpleasant  consequences  of  fear  on  the  ali- 
mentary canal,  may  be  cited  as  a familiar  instance  of 
the  extent  and  nature  of  an  emotional  impression 
suddenly  transmitted  from  the  brain;  and  this  is 
further  corroborated  by  the  coldness  and  pallor  of 
the  surface,  which  amount  sometimes  to  temporary 
collapse. 

In  this  respect,  the  ganglia  of  the  sympathetic 
may  be  said  to  serve  partly  the  same  purpose  as  the 
buffers  on  a railway  carriage,  in  so  far  arresting  or 
modifying  ordinary  impressions,  as  to  ward  off  injury 
to  the  system  generally;  but  like  them,  also,  they 
appear  to  be  equally  inefficient  in  preventing  the 
transmission  of  violent  and  unexpected  impressions 
which  destroy  life,  as  a violent  collision  may  destroy 
a train  of  railway  carriages,  by  the  shock  being 
communicated  suddenly,  and  with  scarcely  dimi- 
nished force,  to  the  rest  of  the  system. 

The  superficial  and  restricted  effects  of  many 
emotional  impressions  are  not  opposed  to  this  view  of 
the  functions  of  the  sympathetic,  but  tend  rather  to 
confirm  it.  For  in  the  case  just  referred  to,  where 
the  sudden  emotion  of  fear  is  represented  as  causing 
an  arrest  of  the  circulation  of  blood  in  the  abdominal 
viscera,  no  determinate  direction  having  been  given 
to  the  impression,  it  necessarily  affects  the  nutritive 
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organs,  and  especially  the  alimentary  canal,  in  con- 
sequence of  the  extent  and  functional  activity  of  its 
secreting  surface,  and  from  its  being  more  exclu- 
sively under  the  control  of  the  sympathetic  nervous 
system.  For  reaction,  or  the  effort  to  recover  from 
the  effects  of  the  impression,  must  be  slower  and 
more  uncertain  where  the  alimentary  canal  is  con- 
cerned, than  it  would  be  in  other  parts  of  the  system, 
which  are  either  of  less  importance,  or  more  inde- 
pendent of  the  sympathetic  nervous  influence.  As 
the  barrier  to  be  overcome  before  an  impression  from 
within  can  reach  the  alimentary  canal  is  great,  so 
must  there  he  a corresponding  difficulty  in  recover- 
ing from  the  injurious  effects  of  the  impression  when 
it  has  once  produced  its  effects  on  an  organ  so  well 
protected.  But  in  those  cases  in  which  the  emotional 
impression  receives  a definite  direction,  the  effects  of 
the  impression  may  be  manifestly  limited  to  the  part 
to  which  the  impression  is  determined.  The  pheno- 
mena of  blushing  may  be  referred  to  as  an  illustration 
of  this.  The  colour  and  heat  which  are  suddenly 
developed  in  this  case  are  caused  by  a dilatation  or 
relaxation  of  the  blood-vessels  in  the  part,  conse- 
quent on  a local  and  temporary  arrest  of  their  ner- 
vous influence.  The  suddenness  with  which  the 
effect  is  produced,  contrasted  with  its  gradual  re- 
moval, naturally  suggests  the  inference,  that  when 
the  circulation  in  the  most  important  of  the  abdo- 
minal viscera  is  in  like  manner  affected,  the  recovery 
is  proportionately  slower  and  more  difficult.  The 
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increased  development  of  heat,  which  always  accom- 
panies these  and  other  local  arrests  of  the  circulation, 
is  a fact  which  may  he  made  use  of  in  explaining  the 
cause  of  the  local  (especially  the  epigastric)  develop- 
ment of  heat  in  cholera. 

In  these  cases  where  limited  arrests  of  this  circu- 
lation have  been  caused  by  determinate  emotional 
impressions,  the  condition  of  the  blood-vessel  is 
apparent,  and  the  increased  development  of  heat  is  a 
necessary  consequence  of  the  increased  amount  of 
blood  in  the  part.  But  these  illustrations  might  be 
usefully  carried  much  further,  and  additional  phe- 
nomena will  be  witnessed  if  the  local  effect  of  a 
determinate  mental  emotion  be  manifested  on  a 
mucous  surface  instead  of  the  skin.  When  the 
display  of  food  to  a hungry  man  is  said  to  “ make  his 
mouth  water,”  the  effect  produced  is  analogous  to 
that  which  occurs  in  blushing,  with  this  difference : 
that  the  emotional  impression,  or  desire  to  taste  food, 
being  determined  to  a surface  lined  with  mucous 
membrane,  an  increased  secretion  from  the  parts 
occurs,  in  consequence  of  the  additional  supply  of 
blood,  which  enables,  or  rather  induces,  the  parts  to 
carry  on  more  actively  than  usual  their  secretory 
function. 

The  effect  produced  in  this  instance  is,  in  a milder 
degree,  similar  to  that  which  takes  place  in  cholera ; 
for  however  complicated  some  of  the  phenomena  of 
cholera  collapse  may  appear,  they  are  all  dependent  on 
the  condition  of  the  blood-vessels  in  the  central  organ  of 
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nutrition ; and  so  long  as  the  nervous  influence  which 
should  he  supplied  to  the  blood-vessels  in  this  part 
of  the  system  is  withheld,  so  long  will  the  collapse 
continue,  until  at  last  the  other  vital  functions  cease 
in  consequence  of  not  receiving  the  necessary  supply 
of  blood ; and  death  closes  the  scene.  The  alleged 
contradictory  appearances  presented  by  the  alimen- 
tary mucous  membrane,  after  death,  in  various 
periods  of  the  disease,  are  perfectly  consistent  with 
this  view  of  its  nature ; and  as  I shall  endeavour  to 
prove,  when  describing  the  nature  of  the  organic 
functions,  they  are  no  more  than  what  we  should 
theoretically  expect  to  meet  with  in  this  disease. 

The  anatomical  evidence  derived  from  the  distri- 
bution of  the  sympathetic  nerve  and  its  ganglia  in 
the  lower  animals  is  so  far  in  favour  of  this  theory, 
that  I may  safely  appeal  to  it  as  furnishing  an  argu- 
ment, quite  as  strong  as  is  usually  derived  from  such 
a source,  in  favour  of  the  alleged  function  of  any 
other  part  of  the  system.  But  as  nearly  all  evidence 
of  this  nature  is  to  a certain  extent  fallacious,  from 
its  apparently  admitting  of  being  differently  inter- 
preted, I feel  that  it  will  be  necessary  to  have  re- 
course to  other  sources  of  information,  to  corroborate 
the  evidence  already  adduced,  and  to  prove  the  cor- 
rectness of  its  application. 

With  this  object,  I would  now  direct  attention  to 
the  effects  which  have  been  observed  to  follow  divi- 
sion of  the  sympathetic  nerve  in  the  neck,  as  afford- 
ing experimental  proof  of  the  connection  between  the 
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sympathetic  nervous  system  and  the  circulation  of 
the  blood.  In  these  experiments,  which  have  been 
performed  by  MM.  Pourfour  de  Petit,  Biffi,  ltueti, 
Claude  Bernard,  and  Budge,  Dr.  Handheld  J ones, 
and  others,  some  curious  and  important  facts  have 
been  elicited  connected  with  the  physiology  of  the 
sympathetic  nerve,  which  may  be  applied  to  elucidate 
some  of  the  phenomena  connected  with  the  circula- 
tion in  cholera. 

M.  Pourfour  de  Petit,  whose  first  experiment  of 
section  of  the  sympathetic  (V intercostal)  in  the  neck 
was  performed  at  Namur  in  1712,  and  who  subse- 
quently confirmed  his  observations  by  several  similar 
experiments,  found  that  division  of  the  sympathetic 
(with  the  eighth  nerve)  opposite  the  third  or  fourth 
cervical  vertebra,  had  the  effect  of  impeding  the  cir- 
culation in  the  superficial  vessels  of  the  eye  on  the 
same  side,  and  of  increasing  the  amount  of  lacrymal 
fluid  discharged,  owing,  as  he  states,  to  relaxation  of 
the  parts ; and  that  the  loss  of  this  fluid  rendered  the 
blood  in  these  vessels  more  consistent.  “ Le  relache- 
ment,”  M.  Petit  observes,  “ de  ces  parties  est  si 
evident,  qu’il  arrive  presque  toujours  une  legere  in- 
flammation dans  la  conjonctive,  par  le  gonflement 
de  ces  vaisseaux ; mais  pendant  que  ces  vaisseaux  se 
gonflent  de  sang  a l’exterieur  de  Foeil,  et  qu’ils  four- 
nissent  une  grande  quantite  de  liqueur,  Tepaississe- 
ment  que  ce  meme  sang  acquiert  dans  ces  vaisseaux 
relaches,  et  qui  ont  la  liberte  de  se  dilater,  l’empeche 
de  penetrer  avec  facilite  dans  l’interieur  de  Poeil  ou 
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les  vaisseaux  sont  tres  presses  et  resserres  par  la  scle- 
rotique  qui  a un  fort  grand  ressort,  et  par  les  autres 
membranes  de  l’oeil.  Cc  sang  y fournit  moins 
d’liumeur  aqueuse,  ce  qui  produit  l’affaissement  de 
la  cornee  et  le  moins  de  brillant  que  l’on  remarque  a 
l’ceil.”* 

These  results  have  been  very  generally  confirmed 
by  many  subsequent  inquirers,  whose  observations, 
however,  like  those  of  M.  Pourfour  de  Petit,  have 
been  restricted  to  the  effects  produced  on  the  eye. 
But  within  the  last  few  years,  M.  Claude  Bernard  -v 
has  directed  attention  to  the  consequences  of  section 
of  the  sympathetic  in  the  neck,  on  all  those  parts  to 
which  the  cut  portion  of  the  nerve  is  distributed; 
and  he  has  succeeded,  by  an  extended  series  of  ex- 
periments, in  greatly  increasing  our  information  on 
this  hitherto  obscure  subject.  In  the  year  1851, 
M.  Claude  Bernard,  at  a meeting  of  the  Societe  de 
Biologie  in  Paris,  demonstrated  that  one  of  the  effects 
of  section  of  the  sympathetic  was  to  increase  the 
quantity  of  blood  in  all  the  parts  supplied  with  the 
nerve,  and  at  the  same  time  to  increase  their  tem- 
perature. Dr.  Handheld  Jones2  has  lately  repeated 
the  experiment  of  section  of  the  sympathetic  in  a cat, 
and  has  observed  similar  hypersemia,  with  increased 
temperature  of  the  parts,  to  occur;  and  for  some 

x “ Histoire  de  l’Academie  Royal  des  Sciences,”  Annee  1727 : 
Paris:  p.  14. 

y “ Comptes  Rendus  et  Memoires  de  la  Societe  de  Biologie:” 
Paris,  1S51 — 1855. 

z “ Lancet,”  1855,  p.47. 
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days,  he  states,  considerable  conjunctivitis,  with 
copious  muco -purulent  discharge. 

That  the  hypersemia  in  these  cases  is  a direct  result 
of  section  of  the  sympathetic  admits  of  being  proved 
by  galvanism ; for  on  applying  the  galvanic  wire  to 
the  upper  cut  end  of  the  nerve  the  hypersemia  disap- 
pears, but,  on  discontinuing  the  application  of  gal- 
vanism, it  returns.  From  the  researches  of  M.  Claude 
Bernard  it  would  appear,  that  however  often  this 
experiment  is  repeated,  the  results  are  always  the 
same,  provided  the  animal  be  strong;  and  it  has 
been  ascertained  that  a hypersemic,  or  a converse 
condition  of  the  parts,  may,  after  section  of  the 
sympathetic,  be  produced  at  pleasure  by  means  of 
galvanism.1 

There  is  considerable  difference  of  opinion  among 
experimental  inquirers  in  this  branch  of  physiology, 
respecting  the  nature  of  the  influence  which  the 
sympathetic  possesses  over  the  circulation  of  the 

a “ Le  galvanisme  produit  les  effets  diametralement  opposes.  Si 
on  galvanise  le  bout  superieur  du  grand  sympathique  divise,  tous  les 
phenomenes  qui  ont  duse  produire  changent  de  face:  . . . . d’action 
qu’elle  etait,  la  circulation  devient  faible;  la  conjonctive,  les  narines, 
les  oreilles,  qui  etaient  rouges,  palissent. 

“ On  cesse  la  galvanisation.  Tous  les  phenomenes  primitivement 
produit  par  la  section  reparaissent  peu  a peu,  pour  disparaitre  de 
nouveau  a une  seconde  application  de  galvanisme.  On  peut  con- 
tinuer a volonte  cette  experience,  la  repeter  autant  de  fois  que  l’on 
voudra,  toujours  ses  resultats  seront  les  memes;  la  seule  condition, 
c’est  d’agir  sur  des  animaux  vigoureux,  tels  que  des  chevaux  et  des 
chiens.” — “ Sur  les  Effets  de  la  Section  dc  la  Poi’tion  Cephalique  du 
grand  Sympathique:”  par  M.  Claude  Bernard.  “ Comptes  rendns  des 
Seances  de  la  Societe  de  Biologic,”  1852,  pp.  169, 170. 
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blood,  and  whether  the  hypersemia  following  section 
of  the  nerve  is  the  result  of  increased  action  or 
paralysis.  M.  Claude  Bernard  thinks  that  the  con- 
gestion in  these  cases  is  caused  by  increased  vascular 
action;  and  he  refers  to  the  forcible  beating  of  the 
arteries  in  the  part  as  a sufficient  argument  against 
its  being  the  result  of  paralysis.  Although  M.  Ber- 
nard’s opinion  on  these  matters  must  be  allowed  to 
possess  great  weight,  I should  be  more  inclined  to 
adopt  the  explanation  originally  suggested  by  M. 
Pourfour  de  Petit,  that  on  cutting  off  the  sympathetic 
nervous  influence,  the  vessels  become  relaxed,  and  in 
consequence  distended  with  blood;  unless,  as  M. 
Petit  remarks,  their  dilatation  be  prevented  by  the 
unyielding  character  of  the  surrounding  structures. 
This  view  accords  with  the  influence  which  galvanism 
has  been  shown  to  possess  in  overcoming  the  vascular, 
congestion,  which  it  can  only  be  supposed  to  effect 
by  restoring  for  a time  the  contractile  power  of  the 
arteries ; and  it  therefore  seems  to  me  to  be  the  most 
reasonable  explanation  of  the  phenomenon.  Dr. 
Handheld  Jones  appears  to  be  also  inclined  to  adopt 
this  as  “ the  most  probable  opinion.” 

The  preceding  remarks  have  been  directed  to  show, 
that  the  anatomical  and  the  experimental  evidence 
both  tend  to  confirm  the  theory,  which  refers  the 
failure  of  the  circulation  in  cholera  to  a central 
arrest  of  the  sympathetic  nervous  influence.  But 
there  remains  to  be  considered  the  last,  and  probably 
the  most  conclusive,  evidence  that  can  be  adduced  in 
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its  favour;  viz.,  its  relation  to  the  physiological 
evidence  respecting  the  forces  which  move  the  blood. 

In  attempting  to  describe  the  causes  which  pro- 
bably conduce  in  cholera  to  the  failure  of  the  circu- 
lation, it  is  necessary  to  have  a clear  understanding 
of  the  forces  which  are  employed  to  circulate  the 
blood  in  health.  It  has  long  been  recognised  by 
some  physiologists,  although  it  is  still  denied  by 
many,  that  the  heart  is  not  the  only  propelling 
power  : for  even  if  it  could  be  allowed  to  be  sufficient 
for  that  purpose  in  man  and  the  higher  animals,  it  is 
necessary  to  have  recourse  to  some  other  force  in 
many  of  the  lower  animals,  who  are  not  provided 
with  a heart,  or  any  contractile  organ  that  can  be 
supposed  to  serve  a similar  purpose,  and  in  whom, 
consequently,  the  circulation  must  be  carried  on  by 
some  other  motive  power.  For  an  ingenious  explanation 
of  the  nature  of  this  (supplemental)  force  in  man  and 
the  higher  animals,  and  its  mode  of  action  in  all  organ- 
ised bodies  which  possess  a circulation,  we  are  chiefly 
indebted  to  Dr.  Draper b of  New  York,  who  has  suc- 
ceeded in  partly  establishing  the  fact,  that  the  same 
force  which,  in  plants,  causes  the  movement  of  the 
sap,  effects  also  the  movement  of  the  blood  in 
animals. 

a The  cause  of  the  movement  of  the  sap/'’  Dr. 
Draper  observes,  “in  flowering  plants,  both  of  the 
rise  of  the  crude  sap  upwards,  and  of  the  descent  of 

b “ A Treatise  on  the  Forces  which  Produce  the  Organisation  of 
Plants,  with  an  Appendix,  etc.”  2nd  edit.,  New  York,  1845. 
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the  elaborated  sap  downwards,  is  the  light  of  the 
sun,  which  effects  the  decomposition  of  carbonic  acid 
gas.” 

The  motion  which  takes  place  in  this  case  is  said 
to  be  the  result  of  capillary  attraction ; and  the  same 
principle  has  been  applied  to  account  for  the  circu- 
lation of  the  blood,  which,  according  to  Dr.  Draper, 
depends  on  the  following  law  : “ If  two  liquids  com- 
municate with  one  another  in  a capillary  tube,  or  in 
a porous  or  parenchymatous  structure,  and  have  for 
that  tube  or  structure  different  chemical  affinities, 
movement  will  ensue ; that  liquid  which  has  the 
most  energetic  affinity  will  move  with  the  greatest 
velocity,  and  may  even  drive  the  other  fluid  entirely 
before  it.” 

In  the  application  of  this  law  to  the  circulation  of 
the  blood,  it  is  scarcely  necessary  to  observe,  that  the 
force  employed  must  be  always  the  same,  however 
much  the  circumstances  may  differ  which  lead  to  its 
development.  Thus  “ the  oxygenizing  action  of  the 
arterial  blood  is  the  true  cause,  according  to  Dr. 
Draper,  of  the  systemic  circulation.” 

In  the  pulmonary  circulation,  the  converse  of  this 
is  said  to  occur.  The  affinity  is  here  shewn  to  exist 
between  the  venous  blood  and  the  oxygen  of  the  air, 
in  consequence  of  which  the  venous  blood  is  attracted 
to  the  pulmonary  capillaries,  where  carbonic  acid  and 
oxygen  mutually  replace  each  other.  The  oxygenated 
blood  being  urged  onwards  by  the  attraction  of  the 
venous  blood  for  the  oxygen  of  the  air,  constantly 
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pressing  it  forwards.  Hence  it  miglit  be  inferred, 
that  in  cholera  we  should  not  meet  with  pulmonary 
congestion,  unless  the  lungs  had  been  affected  simi- 
larly to  the  alimentary  canal,  or  the  formation  of 
carbonic  acid  in  the  system  had  become  excessive. 

According  to  Dr.  Draper,  there  “ are  three  sources 
of  force  engaged,  under  normal  circumstances,  in 
directing  the  portal  circulation.  One  of  these  is 
found  in  the  aortic  capillaries,  when  they  are  spread 
on  the  chylopoietie  viscera,  the  modification  being 
precisely  analogous  to  that  which  obtains  in  the 
general  systemic  circulation.  The  other  two  are 
found  in  the  liver  itself;  the  first  is  a pressure 
exerted  by  the  portal  blood  on  that  of  the  hepatic 
veinlets ; the  second,  by  the  blood  of  the  hepatic 
artery,  which,  conspiring  with  the  former,  urges  the 
resulting  mixture  along  the  hepatic  veins  into  the 
ascending  cava.” 

The  changes  which  are  constantly  occurring  in  the 
body  during  health,  in  consequence  of  the  growth 
and  renewal  of  the  tissues,  must  be  necessarily  ad- 
mitted to  be  of  a nature  calculated  to  affect  the  cir- 
culation of  the  blood ; and  the  attraction  subsisting 
between  the  different  organs  and  certain  constituents 
of  the  blood,  or  certain  compounds  formed  and  exist- 
ing in  the  blood,  may  therefore  be  supposed  to  be 
alone  sufficient  to  maintain  the  circulation  in  animals 
possessing  a less  complicated  organisation  than  man. 
But  I must  beg  to  differ  from  Dr.  Draper’s  interpre- 
tation of  this  force,  and  to  deny  that  the  circulation 
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of  the  nutrient  fluid  in  man,  can  be  proved  to  be  in 
accordance  with  the  law  which  he  has  laid  down. 
Nor  can  I agree  with  the  subordinate  office  which 
Dr.  Draper  has  assigned  to  the  heart ; in  supposing 
that  its  use  is  simply,  as  he  states,  to  intercept,  at  a 
central  point,  “ the  current  going  to  the  respiratory 
machine  and  that  going  to  the  system,  by  an  appa- 
ratus which  could  hold  both  in  check,  and  time  the 
movements  of  the  one  to  the  movements  of  the 
other.”  For  the  duties  which  the  heart  appears  to 
perform  are  far  more  important  than  those  of  a time- 
keeper, to  hasten  or  delay,  as  the  case  may  require, 
the  arrival  of  the  blood  on  the  one  side,  and  its 
departure  on  the  other. 

The  organic  changes  which  take  place  in  the  ani- 
mal system  are  effected  by  a complicated  organisation, 
which  strongly  contrasts  with  the  simplicity  of  the 
structures  by  which  they  are  effected  in  plants ; and 
although  the  agency  at  work  to  produce  these  changes 
may  be  fundamentally  the  same  in  each  case,  yet  it  is 
unreasonable  to  suppose  that  there  is  the  same  facility 
in  its  application.  For  complexity  of  structure  in 
man,  as  in  a steam  engine,  seems  to  involve  a cor- 
responding complexity  in  the  application  of  that  force 
by  which  the  machinery  is  set  in  motion.  Conse- 
quently, although  the  organic  changes  may  be  ad- 
mitted to  be  the  motive  power  by  which  the  circulation 
of  the  blood  is  effected,  yet  it  cannot  be  admitted 
that  the  blood  is  attracted  simply  by  the  changes 
going  on  in  the  different  parts  of  the  system.  For 
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the  changes  are  so  great  ancl  uncertain  in  some  of 
the  organs  of  the  body,  as  for  instance  the  stomach, 
that  their  attraction  for  blood  would  frequently  be- 
come excessive,  and  overpower  the  attraction  which 
other  organs  might,  at  the  time,  possess  for  it ; and 
there  would  be,  in  consequence,  an  accumulation  and 
arrest  of  blood  in  the  neighbourhood  of  the  digestive 
organs  after  the  introduction  of  food.  It  is  appa- 
rently to  prevent  this,  that  the  sympathetic  nervous 
system  has  been  superadded  to  the  organisation  of 
man  and  other  animals,  who  possess  a complicated 
apparatus  for  nutrition.  It  may  therefore  be  inferred, 
that  before  the  force  generated  in  the  organs  appro- 
priated to  nutrition  can  affect  the  circulation  of  the 
blood,  it  has  been  previously  modified  in  some  way, 
through  the  medium  of  the  sympathetic  nervous 
system.  Although,  therefore,  Dr.  Draper  may  be 
correct  in  referring  the  circulation  of  the  blood  to 
the  force  generated  by  the  changes  constantly  taking 
place  in  the  animal  economy,  yet  the  force  itself  is 
more  modified,  and  its  application  is  less  direct,  in 
man  than  it  is  in  plants. 

Before  concluding  this  notice  of  Dr.  Draper’s  ob- 
servations on  the  circulation,  I would  remark,  that 
it  must  not  be  supposed  that  he  was  the  first  to  dis- 
tinguish the  effect  of  a peculiar  propelling  power  on 
the  blood  in  the  capillaries.  It  was  clearly  recog- 
nized by  Haller,  who  almost  foresaw  its  nature. 
Others,  since  Haller’s  time,  have  adopted  some  of 
Haller’s  views  on  this  point ; but  all  writers  on  the 
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subject  have  failed  to  give  a satisfactory  explanation 
of  the  phenomenon.  The  nearest  approach  to  a 
correct  interpretation  of  this  obscure  subject,  seems 
to  be  that  suggested  by  Mr.  Paget  in  his  “ Lectures 
on  Surgical  Pathology,” c in  which  he  observes: 
“ We  might  anticipate  too,  that  as  the  nervous  force 
has  its  origin  in  the  acts  of  nutrition  by  which  the 
nerve  substance  is  formed,  so,  by  reciprocal  action, 
its  exercise  might  affect  the  nutritive  acts.  As  (for 
illustration  sake)  the  completed  blood  affects  all  the 
processes  by  which  itself  was  formed ; so,  we  might 
suppose,  would  the  nervous  force  be  able  to  affect  all 
the  acts  of  which  itself  is  the  highest  product.” 
Mr.  Paget  proceeds,  however,  to  acknowledge  his 
inability  “ to  say,  whether  the  influence  on  nutrition 
is  exercised  through  sensitive  fibres  of  the  cranio- 
spinal system,  or  through  sympathetic  fibres;  nor  do 
I (he  remarks)  think  the  question  can  be  yet  deter- 
mined.” 

The  solution  of  this  difficulty  will  depend  on  our 
ability  to  unveil  the  nature  of  the  organic  functions ; 
for,  without  the  knowledge  necessary  to  do  this,  all 
attempts  to  explain  the  circulation  of  the  blood  will 
be  fruitless.  Before,  however,  proceeding  to  touch 
the  veil  which  at  present  covers  the  nature  of  the 
organic  functions,  I most  earnestly  desire,  that  no 
imperfect  illustrations  of  the  subject  on  my  part, 
may  lead  any  one  to  doubt  its  connection  with  the 
Deity. 

c 1853,  vol.  i.  pp.  40,  41,  and  48. 
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On  the  nature  of  the  organic  functions. 

As  there  is  in  the  structure  of  all  organized  bo- 
dies, sufficient  evidence  to  convince  us  that  there 
must  have  been  unity  of  design,  their  functions  will 
teach  us  that  there  is  also  unity  in  the  law  of  action. 
For,  as  the  structure  of  all  organised  bodies  exhibits 
special  adaptation  to  the  functions  they  have  to  per- 
form, unity  of  design  necessarily  involves  unity  in 
the  application  of  that  force  by  which  their  func- 
tions are  effected  ; and  the  more  familiar  we  become 
with  the  natural  history  of  the  creation,  the  more 
manifest  will  this  truth  be.  With  reference,  there- 
fore, to  our  own  body  it  may  be  inferred,  that  as  it 
was  designed  by  one  mind,  and  created  by  one 
power,  it  is  governed  by  one  law ; and  this  law  is 
expressed  in  reflex  action. 

In  all  changes,  whether  organic,  physical,  or 
mental,  there  is,  as  there  must  necessarily  be, 
always  a trinity  in  the  action,  and  a corresponding 
unity  in  the  result ; the  result  being  dependent  on 
the  mode  in  which  the  reflection  is  produced. 
Mental  power  when  reflected  may  become  organic 
force;  and  in  like  manner,  organic  force  when 
reflected  may  become  mental  power ; whilst  each  of 
these  may,  by  being  reflected,  be  converted  into  one 
of  those  modifications  of  force,  which  are  supposed 
to  belong  more  exclusively  to  inorganic  matter : 
which  last  may  become  by  reflection,  either  mental 
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power,  or  organic  force.  The  different  modifications 
of  physical  force  have  been  carefully  studied,  and 
their  relationship  has  been  so  far  established,  that 
they  may  be  said  to  form  a circle,  in  which  it  is 
impossible  to  trace  either  beginning  or  end.  In  the 
same  way  the  different  modifications  of  organic  force, 
to  which  I shall  at  present  only  slightly  allude,  will 
be  found,  on  further  enquiry,  to  form  another  circle; 
which,  in  like  manner,  will  be  ascertained  to  be 
without  beginning  and  without  end.  The  circle  of 
correlated  mental  force  is  also  complete,  and  consists 
of  infinite  modifications  of  one  form  of  power,  varied 
by  reflection ; but  of  the  mode  in  which  the  reflection, 
in  this  instance,  is  effected,  I forbear  to  speak. 

The  two  following  propositions  will  be  found  to 
contain  two  applications  of  this  law,  which  governs 
all  the  nutritive  functions,  and  which  is  alone  suf- 
ficient for  their  maintenance.  For  the  relations 
between  the  different  manifestations  of  reflected 
power  are  so  constant  and  so  intimate,  that  no  excess 
on  the  one  side  can  occur,  without  a corresponding 
deficiency  on  the  other;  and  no  deficiency  on  the 
one  side  can  occur,  without  inducing  on  the  other  a 
corresponding  excess.  It  is  only,  therefore,  by  a 
finely  adjusted  application  of  this  law,  that  health  is 
maintained;  and  a departure  from  it  constitutes 
disease. 

Proposition  1. — That  in  all  the  organic  changes 
which  occur  in  the  animal  economy,  and  which 
depend  for  their  development,  either  directly  or  in- 
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directly,  on  the  nerves,  that  the  nervous  power  so 
employed  is  always  reflex. 

Proposition  2. — That  all  the  organic  nervous  force a 
employed  in  nutrition,  depends  for  its  development 
on  cell-function  : and  that  the  force  so  developed  in 
cells,  is  transmitted  from  the  parietes  of  those  cells, 
to  appropriate  nervous  centres,  and  is  thence  reflected 
to  become  the  motor  force  by  which  the  circulation 
is  completed. 

These  propositions  can  be  regarded  only  as  afford- 
ing slight  illustrations  of  that  marvellous  unity  of 

action,  which  is  daily  becoming  more  and  more  ap- 

• 

parent ; but  they  may  serve  to  foreshadow  dimly  the 
presence  of  the  Creator,  for  they  will  assist  to  prove 
that  in  all  organised  bodies,  however  complicated 
their  structure,  corresponding  results  are  obtained  by 
different  manifestations  of  the  same  power.  In  the 
nutrition,  therefore,  of  our  bodies,  however  dissimilar 
the  materials  may  be,  or  however  much  the  products 
may  vary,  therQ  is  but  one  force  employed,  and  but 
one  end  attained.  Moreover,  it  is  probable  that  the 
organic  cell,  like  the  cell  in  a galvanic  battery,  is 
destroyed  in  proportion  to  the  force  developed ; that 
the  parietes  of  the  organic  cell,  like  the  metal  plates 
of  a galvanic  battery,  are  dissolved  by  the  fluid  for 
which  they  possess  an  organic  attraction ; and  that 
either  the  cell  itself,  or  part  of  the  cell,  dies  in  giving 
birth  to  a new  manifestation  of  this  force, 

a In  the  following  remarks  the  sympathetic  will  be  always  referred 
to  under  the  name  of  the  organic  nervous  system. 
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In  tlie  application  of  the  law  which  I have  enun- 
ciated, it  will  be  found  that  it  is  sufficient  to  account 
for  the  completion  of  that  movement  of  the  blood, 
which  Dr.  Draper  has  ascribed  solely  to  “ common 
capillary  attraction/’  To  illustrate  this  subject,  I 
shall  select  the  mucous  membrane  of  the  stomach, 
which,  from  the  apparent  isolation  of  its  nervous 
system,  from  its  central  position,  and  from  its  rela- 
tion to  cholera  and  allied  conditions  of  the  system, 
possesses  a pre-eminence  over  the  other  mucous 
membranes.  But  before  proceeding  to  illustrate  this 
law,  I must  here  remark,  that  in  all  cases  where  I 
omit  to  make  direct  mention  of  the  influence  of  a 
third  agency,  the  omission  results  from  a desire  to 
render  the  comprehension  of  the  law  more  easy,  but 
at  the  same  time  it  renders  the  illustration  incom- 
plete. 

On  the  introduction  of  food  into  the  stomach,  the 
organic  function  of  the  epithelial  cells  is  excited  by 
mechanical  irritation ; and  simultaneously  with  this, 
the  blood  in  the  capillaries  is  urged  onwards  by  the 
contraction  of  their  parietes,  both  conditions  being 
consequent  on  the  contact  of  the  food  with  the  lining 
membrane  of  the  stomach  : a circle  of  organic  force 
is  in  consequence  developed;  the  excited  cell-function 
of  the  stomach  gives  rise  to  organic  force,  which  is 
conveyed  by  afferent  branches  of  the  organic  nerve 
to  the  nearest  ganglion,  and  thence  reflected,  through 
efferent  branches  of  the  organic  nerve,  to  the  coats 
of  the  blood  vessels,  where  it  ceases  only  by  assuming 
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a new  form,  in  giving  rise  to  tlie  motion  of  tlie  blood, 
which,  is  effected  by  contraction  of  the  walls  of  the 
capillaries. 

During  digestion,  in  a healthy  stomach,  a constant 
succession  of  these  circles  of  organic  force  takes 
place ; and  as  the  activity  of  the  cell-function  excites, 
and,  at  the  same  time,  is  excited  by,  the  activity  of 
the  circulation  of  the  blood,  the  force  employed  to 
effect  these  changes  is  never  lost ; for  although  the 
expenditure  of  organic  force  may  be  great,  the  force 
itself  is  always  being  renewed  under  different  forms. 
By  such  means  is  obtained  that  harmonious  balance 
of  the  organic  functions,  which  is  called  health. 

Nutrition  in  its  simplest  form,  such  as  we  find  it 
in  plants,  is  essentially  cell-function ; and  it  con- 
tinues to  be  so  through  all  the  higher  forms  of  de- 
velopment, up  to  man  himself.  The  distinction 
between  the  process  by  which  the  nutrition  of  man 
and  of  plants  is  effected,  appears  to  be  one  of  degree 
rather  than  of  kind ; for  the  process  by  which  the 
alimentary  fluid  in  man  is  prepared  for  its  ultimate 
use  in  the  construction  and  re-construction  of  the 
tissues,  may  be  said  to  consist  of  successive  stages  of 
nutritive  absorption,  through  the  agency  of  cells. 
The  force  employed  to  effect  these  changes  is  of  the 
same  nature  as  that  which  accomplishes  eliminative 
absorption,  or  that  process  by  which  materials  no 
longer  required  in  the  system  are  removed  from  it. 
Elimination  and  nutrition,  or  the  acts  by  which,  on 
the  one  hand,  tissues  are  disintegrated,  and,  on  the 
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other,  constructed,  are  evidently  effected  by  the  same 
power  being  differently  (oppositely)  reflected.  The 
disintegration  of  the  tissues  is  effected  during  con- 
sciousness, which  condition  results  from  this  wear  of 
the  body.  The  act  of  nutrition  is  effected  during 
sleep,  for  the  food  having  been  elaborated,  supplies  a 
peculiar  and  equally  diffused  stimulus  to  the  arterial 
capillaries,  and  by  the  reflection  of  the  force,  so 
developed,  inwards,  the  nutrition  or  repair  of  the 
tissues  is  accomplished.  The  mechanism  by  which 
the  different  parts  of  the  system  are  brought  into 
relation  with  each  other,  to  effect  these  changes,  is 
the  nervous  system;  which  consists  essentially  of 
three  parts  differing  in  structure,  and  which  are 
appointed  to  take  cognizance  of  the  three  forms  of 
change  to  which  the  body  is  liable,  viz.  the  mental,  the 
organic,  and  the  physical,  over  which  the  three  great 
reflecting  nervous  media  severally  preside.  But  whilst 
each  impression  consequent  on  change,  is  referred  to 
its  appropriate  nervous  centre,  the  effect  it  produces 
is  to  a certain  extent  always  shared  by  the  other  two, 
owing  to  the  intercommunication  of  the  nervous 
centres  with  each  other.  The  share  which  any  one 
nervous  centre  has  in  an  impression  not  specially 
intended  for  it,  tends  to  produce  life  or  death,  by 
contributing  to  maintain  or  to  overturn  the  balance 
of  the  system. 

In  ascribing  the  development  of  organic  force  to 
cell-function,  I have  not  stated  that  the  power  of 
special  attraction,  which  belongs  under  these  circum- 
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stances  to  the  cell,  depends  on  any  inherent  property 
which  matter  of  itself  possesses  ; for  neither  the  cell 
which  attracts,  nor  the  fluid  which  is  attracted,  can 
be  said  to  possess  any  indivi dual  power  in  the  absence 
of  a third  agency,  which  alone  determines  the  attrac- 
tion. It  is  the  presence  of  this  agency  in  the  cell 
which  constitutes  life,  and  this  life  is  manifested  in 
reflex  action.  Both  the  fluid  attracted  and  the 
secretion  formed,  depend  on  the  structure  of  the  cell 
itself ; and  each  cell,  probably,  possesses  structural 
peculiarities  of  its  own,  so  that  no  two  cells  are, 
strictly  speaking,  identical  in  form.  The  force  by 
which  the  fluid  is  attracted  is  reflected  to  become  the 
force  by  which  the  secretion  is  formed ; but  both 
operate  only  during  the  in-dwelling  of  that  power 
which  maintains  life,  by  regulating  the  amount  and 
the  direction  of  the  force  employed.  If,  therefore, 
as  in  cholera,  an  excess  of  force  occurs  in  the  central 
organ  for  nutrition,  death  may  then  be  the  result  of 
excess  of  life,  as  blindness  may  be  due  to  excess  of 
light.  The  force  is  no  longer  reflected  as  before, 
because  the  power  which  determines  the  reflection 
has  been  quenched. b 

As  the  illustration  I have  given  will  probably 
appear  to  many  obscure,  it  may  be  useful  to  repeat 

b This  morbid  condition  may  be  ascribed  either  to  increase  of  the 
force  to  be  reflected,  or  diminution  of  the  power  which  determines 
the  reflection.  The  latter  appears  to  be  the  primary  cause  of 
cholera;  and  as  all  such  changes  are  brought  about  by  natural 
agency,  it  is  probable  that  this  is  effected  through  the  medium  of 
the  atmosphere. 
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that  all  excess  has  a tendency  to  reverse  what  may  be 
called  “ the  natural  order  of  things.”  The  flux  in 
cholera  is  due  to  the  normal  function  of  the  digestive 
organs  being  reversed,  and  is  caused  by  excess  of 
physical  force  ; in  the  same  way  that  unconsciousness 
from  chloroform  is  due  to  the  normal  function  of  the 
blood-vessels  being  reversed,  and  is  produced  by 
excess  of  organic  force. 

When  the  vapour  of  chloroform  is  inhaled  into 
the  lungs,  it  enters  the  blood,  and  stimulates  the 
peripheral  extremities  of  the  efferent  organic  nerves 
distributed  to  the  blood-vessels.  The  first  effect  of 
this  agent  is,  therefore,  to  increase  the  vascular 
action ; but  as  this  is  necessarily  limited,  the  further 
introduction  of  chloroform  into  the  blood,  by  the 
over-stimulation  which  it  causes,  may  lead  to  either 
unconsciousness  or  death.  This  form  of  death,  as  in 
that  referred  to  the  stomach,  may  be  produced  in  two 
ways  : either  by  the  sudden  introduction  of  chloro- 
form into  the  blood  causing  shock  or  concussion  of 
the  organic  nervous  system,  and  which  may  be  fatal 
from  its  intensity ; or  by  its  slow  introduction  causing 
gradual  paralysis  of  the  vascular  system,  which  may 
become  fatal  from  gradual  failure  of  the  circulation, 
owing  to  the  administration  of  chloroform  being  too 
long  continued.  The  nature  of  the  shock  in  this  case 
is  essentially  distinct  in  its  origin  from  that  which 
results  from  injury  to  the  stomach;  for  although  the 
tendency  in  each  case  is  to  death,  yet  the  death  pro- 
ceeds from  opposite  parts  of  the  system.  In  the  one 
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case  the  injury  is  communicated  through  the  peri- 
pheral extremities  of  the  afferent  organic  nerves,  and 
may,  therefore,  he  distinguished  as  physical  shock  : 
in  the  other  case,  it  is  communicated  through  the 
corresponding  extremities  of  the  efferent  organic 
nerves,  and  may  be  distinguished  as  organic  shock. 
There  is  a third  form  of  shock,  to  which  it  is 
not  necessary  to  allude  further  at  present  than  to 
state,  that  it  may  be  distinguished  as  mental 
shock. 

The  excess  of  force  in  any  organ  of  the  body  has  a 
tendency  to  reverse,  as  I have  before  stated,  the 
function  of  the  part.  Hence  cholera  results  from 
excess  of  physical  force  in  the  digestive  organs  ; un- 
consciousness produced  by  chloroform,  from  excess 
of  organic  force  in  the  vascular  system ; and  insanity 
results  from  excess  of  mental  force  in  the  brain. 
Each  form  of  excess  without  a corresponding  excess 
in  the  other  two  forces  is  inconsistent  with  the  health 
of  the  part,  in  which  the  excess  occurs.  The  occur- 
rence of  sleep  prevents  the  mischief  which  would 
result  to  the  system,  if  the  separate  excess  of  force 
were  permitted  to  accumulate;  for  the  nutritive 
fluid  which  in  cholera  is  withdrawn  from  the  system, 
in  sleep  is  appropriated  to  its  ultimate  use.  As  it  is, 
therefoie,  in  sleep  that  the  body  is  renewed,  every 
one  who  sleeps,  rests  in  the  Lord. 

The  tendency  of  sleep  to  renew  life,  can  be 
shewn  to  occur  in  the  sleep  of  plants;  for  the 
position  assumed  by  their  flowers  and  leaves  would 
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seem  to  tell  us,  that  even  plants  might  live  for 
ever — 


“As  though  a rose  should  shut,  and  be  a bud  again.” 

But  as  organic  life  in  this  world  is  necessarily 
attended  during  consciousness  with  an  unequal  ex- 
penditure of  the  body,  it  can  only  in  part  be  restored 
during  sleep.  We  must,  therefore,  hope  that  if  the 
changes  we  witness  are  now  imperfect,  they  will 
hereafter  be  made  complete;  for  when  rest  shall 
bring  with  it  the  renewal  of  youth,  spring  will  become 
eternal,  and  harmony  will  every  where  prevail.  It  is 
then  that  the  glory  of  the  Lord  will  be  revealed,  for 
the  soul  of  man,  having  rested  with  his  Maker,  will 
awake  to  see  His  power,  and  will  live  to  rejoice  in 
His  presence.  Excess  of  force  will  then  occur  with- 
out injury,  for  it  will  then  be  reflected  by  the  Holy 
Spirit.  When  so  reflected,  the  excess  of  physical 
force  will  become  the  peace  of  God ; the  excess  of 
organic  force  will  become  the  love  of  God ; and  the 
excess  of  mental  force  will  become  the  wisdom  of 
God.  The  exquisite  union  of  these  three  forces  in 
harmonious  excess,  when  inwardly  reflected  by  the 
Holy  Spirit,  will  produce  rest  in  heaven ; and  when 
outwardly  reflected  by  the  Holy  Spirit,  will  produce 
the  life  of  consciousness  in  heaven. 
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Conclusion. 

The  purpose  for  which  this  work  has  been  written 
is  nearly  gained,  for  in  explaining  the  nature  of 
cholera,  I have  indicated  the  principles  of  treatment. 
As  it  may,  however,  be  thought  that  I do  not  enter- 
tain much  hope  of  curing  the  disease,  I would  here 
state,  that  although  the  prognosis  in  cases  of  cholera 
attended  with  severe  collapse,  can  never  be  favour- 
able, still  I believe  that  much  good  may  be  effected 
by  judicious  treatment,  even  in  cases  where  the 
severity  of  the  attack  appears  almost  to  exclude  hope. 
The  subjoined  mixture,0  which  I have  been  in  the 
habit  of  giving  freely  in  nearly  all  stages  of  the 
disease,  seems  to  possess  some  advantages  over  the 
sulphuric  acid  and  other  astringent  medicines,  which 
have  been  suggested  and  employed  in  cholera;  and 
it  is  especially  useful  in  allowing  of  the  exhibition  of 
alkalies,  which  are  rendered  necessary  by  tile  change 
effected  in  the  composition  of  the  blood.  It  has 
generally  been  very  efficacious  in  checking  the  serous 
flux  in  choleraic  diarrhoea,  and  in  the  milder  cases  of 
cholera ; but  I cannot  say  that  it  is  so  in  the  more 

c R.  01 -.Terebinth:  3ss.;  Liquor:  Potass®,  ti\x1. ; Mucil:  Acacice, 
3iv.;  Aqua  Carui,  Jv-ss.  Misee.  Two  table- spoonfuls  to  be  taken 
every  ten  or  fifteen  minutes  for  the  first  three  or  four  closes,  and  sub- 
sequently less  often. 
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severe  cases  ; a large  proportion  of  which  appears  to 
be  hopeless  almost  from  the  beginning  of  the  attack , 
and  consequently  uncontroulable  by  medicine.  From 
my  opinion  respecting  the  nature  of  the  disease,  I do 
not  believe  that  we  are  acquainted  Avith  any  remedy 
capable  of  checking  its  rapid  progress,  io  these  cases, 
to  a fatal  termination.  If  it  were  possible  to  abstract 
blood  freely  by  venesection,  in  such  cases,  the  reco- 
veries might  be  more  numerous ; but  this  operation 
cannot  sometimes  be  accomplished,  for  after  the 
pulse  at  the  Avrist  has  ceased,  it  is  difficult,  if  not  im- 
possible, to  obtain  blood  in  sufficient  quantity  to 
produce  a decided  effect.  Galvanism  and  saline 
injections  into  the  veins  may  probably  be  employed 
Avith  advantage  in  conjunction  with  bleeding;  and 
they  may,  perhaps,  sometimes  enable  us  to  abstract  a 
sufficient  quantity  of  blood  in  cases  Avhich  are  at 
present  looked  upon  as  hopeless. 

I do  not  presume  to  think  that  the  success  which 
has  hitherto  attended  my  treatment  of  cholera,  has 
been  greater  than  that  of  many  other  members  of  the 
profession  of  the  present  time ; but  as  I differ  from 
most  of  them  respecting  the  nature  of  the  disease,  so 
I cannot  do  other  Avise  than  differ  from  most  of  them 
with  regard  to  treatment.  It  is,  therefore,  with  some 
satisfaction  that  I revert  to  the  opinions  formerly 
entertained  in  favour  of  bleeding  in  cholera:  a cus- 
tom which  has  been  unjustly  condemned  by  modern 
surgeons  ; not  apparently  from  any  practical  experi- 
ence respecting  it,  for  the  objections  which  have  been 
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urged  against  it,  rest  almost  exclusively  on  arguments 
which  are  theoretical,  and  as  far  as  I am  capable  of 
judging,  fallacious ; but  from  the  patient  being,  as  it 
is  alleged,  too  weak  to  bear  it.  This  objection, 
which  has  justly  been  termed  “ the  scarecrow  of 
imaginary  debility,”  is  unsupported  by  any  satisfac- 
tory evidence  in  its  favour.  The  condition  of  the 
blood  in  cholera  is  directly  opposed  to  the  condition 
of  the  blood  in  amemia ; for  in  the  one  case  there  is 
'a  great  excess,  and  in  the  other  a deficiency  of  the 
red  globules.  The  arguments,  therefore,  which  would 
forbid  us  to  have  recourse  to  vensesection  in  anaemia, 
are  favourable  to  its  employment  in  cholera ; and  it 
may  almost  be  admitted  as  one  of  the  established 
maxims  in  medicine,  that  whenever  there  is  a great 
relative  excess  of  the  red  globules,  venesection  is 
indicated. 

My  own  experience  of  bleeding  in  cholera  has 
taught  me  to  place  great  reliance  upon  it ; and  I can 
with  truth  state,  that  I have  never  had  occasion  to 
regret  having  bled  patients,  either  too  early  in  the 
disease,  or  to  too  great  an  extent.  On  the  contrary, 
I am  now  of  opinion  that  some  fatal  cases  of  cholera 
may  have  terminated  differently,  if  the  treatment  here 
advocated  had  been  more  early  or  more  fully 
adopted. 

Before  concluding,  I would  observe  that  I abstain 
at  present  from  entering  further  into  detail  respecting 
the  treatment  of  cholera,  because  I have  no  wish  to 
flatter  others  with  hopes  which  I cannot  expect  will 
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be  realised.  I am  willing,  however,  to  believe  that 
notwithstanding  the  great  tendency  in  cholera  to 
death,  and  our  ignorance  of  the  cause  of  the  disease, 
that  its  occurrence  may  often  be  prevented  by  sanitary 
improvements,  especially  in  the  overcrowded  dwell- 
ings of  the  poor  ; and  that  recovery  from  the  attack 
may  often  be  ensured,  by  early  and  appropriate 
treatment. 
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the  other  writings,  Apocryphal,  Talmudic,  and  Classical,  cited  or  alleged  so  to  be. 
With  Notes  and  a complete  Index.  By  Henry  Gough,  Svo,  16s. 

The  Chinese  Rebel  Chief  Hung-siu-tsiien ; His  History,  and  the 

Origin  of  the  Present  Insurrection.  By  the  Rev.  Theodore  Hambero,  Hong 
Kong.  Edited  by  George  Pearse,  Foreign  Secretary  of  the  Chinese  Evan- 
gelisation Society.  Foolscap  Svo,  Is.  6d.  cloth. 

London  Quarterly  Review,  No.  X.,  pnce  6s.,  for  January,  contains— 

1.  Religious  History  of  Mankind — Smith’s  Sacred  Annals. — 2.  The  Royal  Ladies 
of  England. — 3.  Jesuitism:  its  Political  Relations. — 4.  Professor  Wilson — Noctes 
Ambrosianre. — 5.  Present  Religious  Aspect  of  the  World. — 6.  Thirty  Years  of 
French  Imaginative  Literature.—1 7.  Donaldson’s  Book  of  Jashar. — 8.  Popular 
Authorship — Samuel  Warren. — 9.  The  Bampton  Lecture. — 10.  The  War  in  Asia. 
Brief  Literary  Notices. 

Far  above  Rubies,  a memoir  of  helen  s.  herschell.  By  her 

Daughter.  Edited  by  the  Rev.  Ridley  H.  Herschell.  Foolscap  8vo,  6s.  6 d. 
cloth. 

***  The  Volume  also  contains  the  “ Bystander,”  a Series  of  Papers  by  Mrs. 
Herschell,  on  the  following  subjects : — 1.  Introductory.— 2.  Education. — 3.  The 
Law  of  Consideration. — 4.  The  Deserted  Village. — 5.  Sectarianism. — 6.  High 
Church  Principles.— 7.  Love. — 8.  Elmwood. — 9.  Spiritual  Declension. — 10.  The 
Fete. — 11.  Party  Spirit. — 12.  Training  Children. — 13.  Home  Education. — 14.  An 
Amusing  Companion. — 15.  Christian  Benevolence. — 16.  Special  Providence. — 
17.  Moral  Influence. — 18.  Christian  Society. — 19.  Human  Responsibility. 

A Memoir  of  the  Rev.  James  Crabb,  late  of  Southampton. 

THE  “ GIPSY  ADVOCATE.”  By  John  Rudall,  of  Lincoln’s  Inn,  Barrister- 
at-Law.  One  Vol.,  Crown  8vo.  With  a Portrait  on  Steel.  6 s.  cloth. 

“ The  Author  has  presented  us  with  a faithful  portraiture  of  Mr.  Crabb’s  life, 
character,  persevering  labours,  and  never-tiring  zeal  in  the  service  of  his  Divine 
Master.” — Hampshire  Independent. 

The  JeWS.  A Brief  Sketch  of  their  Present  State  and  Future  Expectations.  By 
Ridley  H.  Herschell.  Ninth  Thousand.  Foolscap  Svo,  Is.  6d. 

The  Crystal  Palace.  An  Essay  Descriptive  and  Critical.  From  the  London 
Quarterly  Review.  8vo,  Is. 


EMBOSSED  BOOKS 

By  MR. 

OLD  TESTAMENT. 

Genesis,  8s. — Exodus,  7s. 

Joshua,  4s.  6 d. — Judges,  4s.  6<t. 
Samuel  I.,  6s. — Samuel  II.,  5s.  6<i. 
Job,  5s. — Proverbs,  5s.  6 d. 

Psalms,  Part  I. , 6s.  6 d. 

Psalms,  Part  II.,  5s.  6 d. 

Isaiah,  7s.  6 d. 

Daniel,  Esther,  and  Ruth,  5s.  6 d. 

Morning  Prayers,  2s. 

Shepherd  of  Salisbury  Plain,  2s. 
Olney  Hymns,  2s. 

Art  of  Teaching  to  Read  by 


FOR  THE  BLIND. 

FRERE. 

NEW  TESTAMENT  (In  8 Vols) 
Matthew,  6s. 

Mark,  5s.  6d. 

Luke,  7s. 

John,  5s.  6 d. 

Acts,  7s. 

Romans  to  Corinthians,  6s. 
Galatians  to  Philemon,  5s.  6 d. 
Hebrews  to  Revelations,  7s. 

A Grammar,  Is. 

Five  Addresses  to  those  who  wish 
to  go  to  Heaven,  Is.  6d. 
Elementary  Sounds,  Is.  6 d. 
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WORKS  PUBLISHED  BY 


JURISPRUDENCE. 

ELEMENTS  of  Jurisprudence.  liy  Charles  J amkh  Foster,  M.  A , LI.. IX, 

1 rofossor  of  Jurisprudonco  in  University  College,  London.  Crown  8vo,  5s.  cloth. 

i 1:'0Stei;  troafcs  subject  in  a masterly  manner,  and  his  volume  may  be 
read  with  profit  both  by  students  and  men  of  the  world ."—Athenuiuin. 


ENGLISH  COMPOSITION. 


JjJLEMENTS  of  Rhetoric;  A Manual  of  the  Laws  of  Taste,  including  the 
Theory  and  Practice  of  Composition.  By  Samuel  Neil,  Author  of  “The  Art 
of  Reasoning.”  Largo  12mo,  4s.  Gd.  cloth. 


LOGIC. 

•pHE  Art  of  Reasoning ; A Popular  Exposition  of  the  Principles  of  Logic, 
Inductive  and  Deductive,  with  an  Introductory  Outline  of  the  History  of  Logic, 
and  an  Appendix  on  Recent  Logical  Developments.  By  Samuel  Neil.  Crown 
8vo,  4s.  6 d. 

“ This  work  is  of  undoubted  merit.  It  displays  a great  thoughtfulness  and 
research,  and  contains  a vast  amount  of  useful  information  on  the  subject  of 
which  it  treats.  The  author  seems  to  have  thoroughly  mastered  his  subject, 
and  to  the  illustration  of  it  has  skilfully  applied  his  extensive  and  varied  know- 
ledge. ”■ — Glasgow  Constitutional. 

An  Investigation  of  the  Laws  of  Thought,  on  which  are  founded  the 

Mathematical  Theories  of  Logic  and  Probabilities.  By  George  Boole,  Pro- 
fessor of  Mathematics  in  Queen’s  College,  Cork.  One  Vol.  8vo,  14.?.  cloth. 

Formal  Logic;  or,  the  Calculus  of  Inference  necessary  and 

PROBABLE.  By  Augustus  De  Morgan,  Professor  of  Mathematics  in  Univer- 
sity College,  London. ' Cheap  Issue,  8vo,  6s.  Gd. 


HISTOKY,  ANTIQUITIES,  &c. 


J)ICTIONARY  of  Greek  and  Roman  Geography.  Edited  by 

William  Smith,  LL.D.,  Editor  of  the  Dictionaries  of  “ Greek  and  Roman  Anti- 
quities,” and  of  “ Biography  and  Mythology.”  With  very  numerous  Illustrations 
on  Wood.  2 Vols.  Volume  I.  (1100  pages),  11.  16s.  cloth  lettered. 

Parts  10  to  13,  each  4s.  Part  14,  price  6*. 

***  With  a view  to  the  completion  of  the  Work  this  Autumn,  the  Parts  will  hence- 
forward contain  on  an  average  12  sheets,  and  be  published  at  6s. 

Dictionary  of  Greek  and  Roman  Biography  and  Mythology. 

Edited  by  William  Smith,  LL.D.,  Classical  Examiner  in  the  University  of 
London.  Medium  8vo.  Illustrated  by  numerous  Engravings  on  Wood.  Complete 
in  Three  Vols.,  51.  15s.  6 d. 

Dictionary  of  Greek  and  Roman  Antiquities.  By  various  writers. 

Edited  by  Dr.  William  Smith.  Second  Edition.  Revised  throughout,  with  very- 
numerous  Additions  and  Alterations.  One  thick  Volume,  medium  Svo,  with 
several  hundred  Engravings  on  Wood,  21.  2s. 

A New  Classical  Dictionary  of  Ancient  Biography,  Mythology, 

AND  GEOGRAPHY.  Edited  by  Dr.  William  Smith.  New  Edition.  One 
Volume,  Svo,  15s.  cloth. 

This  work  comprises  the  same  subjects  as  are  contained  in  the  well-known 
Dictionary  of  Lempribre,  avoiding  its  errors,  supplying  its  deficiencies,  and 
exhibiting  in  a concise  form  the  results  of  the  labours  of  modern  scholars.  It  will 
thus  supply  a want  that  has  been  long  felt  by  most  persons  engaged  in  tuition. 
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A Smaller  Dictionary  of  Antiquities;  Selected  and  Abridged  from  the 

“ Dictionary  of  Greek  and  Roman  Antiquities.”  By  William  Smith,  LL.D.  New 
and  Cheaper  Edition.  One  small  Volume,  Two  Hundred  Woodcuts,  7s.  6d.  cloth. 

A Smaller  Classical  Dictionary ; Abridged  from  the  larger  work.  By 

Dr.  William  Smith.  Cheaper  Edition.  Two  Hundred  Woodcuts,  Crown  Svo, 
7».  6ti.  cloth. 

The  Iliad  of  Homer,  faithfully  translated  into  Unrhymed  Metre.  By  F.  W. 
Newman,  Professor  of  Latin  in  University  College,  London.  One  Vol.  crown  Svo, 
6s.  6d.  cloth. 

The  Odes  of  Horace,  translated  into  Unrhymed  Metres.  With  Introductions 
and  Notes.  By  F.  W.  Newman,  Professor  of  Latin,  University  College,  London. 
Crown  Svo.  5s.  cloth. 

Niebuhr’s  History  of  Rome,  from  the  Earliest  Times  to  the 

FALL  OF  THE  WESTERN  EMPIRE.  Translated  by  Bistiop  Thirlwall, 
Archdeacon  Hare,  Dr.  William  Smith,  and  Dr.  Schmitz.  Fourth  and  Cheaper 
Edition.  Three  Vols.  Svo,  36s. 

Niebuhr’s  Lectures  on  Roman  History.  Translated  and  Edited  by 

Leonhard  Schmitz,  Ph.  D.,  Rector  of  the  High  School  of  Edinburgh.  New 
and  Cheaper  Edition,  in  Three  Vols.  8vo,  24s. 

Niebuhr’s  Lectures  on  Ancient  History  ; comprising  the  Asiatic 

Nations,  the  Egyptians,  Greeks,  Carthaginians,  and  Macedonians.  Translated 
by  Dr.  L.  Schmitz.  Three  Vols.  Svo,  11.  11s.  6 d. 

In  reference  to  Babylonia,  Assyria,  and  Egypt,  it  is  particularly  interesting  to 
notice  how  clearly  the  historian  foresaw  and  anticipated  all  the  great  discoveries 
which  have  since  been  made  in  those  countries.  A tkousaud  points  in  the 
history  of  ancient  nations,  which  have  hitherto  been  either  overlooked  or  ac- 
cepted without  inquiry,  are  here  treated  with  sound  criticism  and  placed  in 
their  true  light. 

Niebuhr’s  Lectures  on  Ancient  Ethnography  and  Geography; 

comprisingGreece  and  her  Colonies,  Italy,  the  Islands  of  the  Mediterranean,  Spain, 
Gaul,  Britain,  Northern  Africa,  and  Phoenicia.  Translated  from  the  German  by 
Dr.  Leonhard  Schmitz,  F.R.S.E.,  Rector  of  the  High  School  of  Edinburgh,  with 
additions  and  corrections  from  his  own  Notes.  Two  Vols.  Svo,  II.  Is.  cloth. 

A History  of  Rome ; from  the  Earliest  Times  to  the  Death  of 

COMMODUS,  a.d.  192.  By  Dr.  L.  Schmitz,  Rector  of  the  High  School  of  Edin- 
burgh, Editor  of  “Niebuhr’s  Lectures.”  New  Edition.  With  100  Illustrations 
on  Wood.  One  thick  Vol.  12mo,  7s.  6 d.  cloth. 

Questions  on  Schmitz’s  History  of  Rome.  By  John  Robson,  b.a. 

12mo,  2s.  cloth. 

A History  of  Greece.  With  Supplementary  Chapters  on  the  Literature,  Art, 
and  Domestic  Manners  of  the  Greeks.  By  William  Smith,  LL.D.,  Editor  of  the 
Dictionaries  of  “ Greek  and  Roman  Antiquities,”  “ Biography,”  &c.  Woodcuts 
and  Maps.  Post  Svo,  7s.  6cl.  cloth. 

“ A good  plan  capitally  executed,  is  the  characteristic  of  Dr.  Smith’s  introduc- 
tory History  of  Greece.”— Spectator. 

The  Book  of  Almanacs.  With  Index,  by  which  the  Almanac  belonging  to 
any  year  preceding  a.d.  2000  can  be  found  ; with  means  of  finding  New  and  Full 
Moons  from  b.c  2000  to  a.d.  2000.  By  Augustus  De  Morgan,  Professor  of 
Mathematics  in  University  College,  London.  Demy  Svo,  oblong,  5s.  cloth. 

“ This  is  quite  a novelty  in  chronological  literature.  It  is  an  universal  almanac 
— universal,  that  is,  as  respects  time,  past,  present,  and  future.  The  main 
object  of  it  is,  as  the  compiler  states,  to  supply  the  place  of  an  old  almanac, 
which  is  never  at  hand  when  wanted  ; of  the  older  almanac,  which  never  was  at 
hand  ; and  of  the  universal  almanac  in  every  shape ! A more  useful  chrono- 
logical handbook  could  scarcely  be  conceived.  It  will  save  an  immensity  of 
calculation,  and  is  in  many  other  respects  invaluable  as  a chronological  guide 
and  instructor.” — Oxford  Herald. 

A Numismatic  Manual)  or  Guide  to  the  Collection  and  Study  of  Greek, 
Roman,  and  English  Coins.  Illustrated  by  Engravings  of  many  hundred  types, 
by  means  of  which  even  imperfect  and  obliterated  pieces  may  be  easily  deci- 
phered. By  J.  Y.  Akerman,"  F.S.A.  8vo,  21s.  cloth. 


4 


WORKS  PUBLISHED  BY 


POETRY. 


By  Edward  Aldam  Leatham,  M.A.  Foolscap 


DISCOVERY.  A POEM. 

8vo,  2s.  6<£.  cloth. 

**  His  execution  is  finished  and  of  a good  school/’ — Spectator 

Leatham’s  stylo  is  vigorous,  his  lines  are  musical,  and  ins  versification  is 
correct.  * * His  peroration  is  truly  eloquent.”— Britannia. 

LOVG  in  the  Moon;  A POEM.  With  Remarks  on  that  Luminary.  By  Patrice 
Scott,  Author  of  “ Lelio.”  Foolscap  4to,  5s.  C d.  cloth  gilt. 

Poetical  Works  of  John  Keats.  Royal  8vo,  Bewed,  2s. 

A Collection  of  Poetry  for  the  Practice  of  Elocution.  Made  for 

the  use  of  the  Ladies’  College,  Bedford  Square.  By  Professor  F.  W.  Newman 
Foolscap  8vo,  2s.  6d. 

The  Georgies  of  Virgil.  Translated  into  Verse  by  the  Rev.  W.  H.  Bathurst, 
M.A.,  Rector  of  Barwick-in-F.lmct.  Foolscap  8vo,  4s.  Gd.  cloth. 


MISCELLANEOUS. 


Q-TTESSES  at  Truth.  By  Two  Brothers.  Cheaper  Edition.  With  an  Index. 
2 vols.  Foolscap  8vo.  10s.,  cloth-lettered. 

Business  as  it  is  and  as  it  might  he.  By  Joseph  Lyndall.  Crown 
8vo,  Is.  sewed,  Is.  6 d.  cloth. 

***  This  Work  obtained  the  Prize  of  Fifty  Guineas  offered  by  the  Young  Men’s 
Christian  Association  for  the  best  Essay  on  “The  Evils  of  the  Present  System  of 
Business,  and  the  Difficulties  they  Present  to  the  Attainment  and  Development 
of  Personal  Piety,  with  Suggestions  for  their  Removal.” 

Christian  Philosophy  ; or,  an  Attempt  to  Display  the  Evidence  and  Excel- 
lence of  Rovealed  Religion  by  its  Internal  Testimony.  By  Vicesimus  Knox. 
D.D.,  late  Fellow  of  St.  John’s  College,  Oxford;  and  Master  of  Tunbridge 
School.  Foolscap  8vo.,  2s.  6d.,  cloth. 

Suggestions  on  Female  Education.  Two  Introductory  Lectures  on 

English  Literature  and  Moral  Philosophy,  delivered  in  the  Ladies’  College, 
Bedford  Square,  London.  By  A.  J.  Scott,  A.M.,  Principal  of  Owen’s  College. 
Manchester,  late  Professor  of  the  English  Language  and  Literature  in  University 
College,  London.  Foolscap  8vo,  Is.  6 d. 

Mr.  Erere’s  Works  on  Prophecy. 

Brief  Interpretation  of  the  Apocalypse.  8vo,  3s.  f>d.  cloth. 

General  Structure  of  the  Apocalypse,  chiefly  relating  to  the  Individual 
Antichrist  of  the  Last  Days.  8vo,  2s. 

Three  Letters  on  the  Prophecies.  Svo,  2s. 

Eight  Letters  on  the  Prophecies  ; viz.  on  the  Seventh  Vial ; the  Civil  and 
Ecclesiastical  Periods  ; and  on  the  Type  of  Jericho.  8vo,  2s.  6d. 

Great  Continental  Revolution,  marking  the  expiration  of  the  “ Times  of  the 
Gentiles.”  8vo,  2s.  6 d. 


STEAM  NAVIGATION  AND  RAILWAYS. 


THE  Steam  Engine,  Steam  Navigation,  Roads,  and  Railways, 

"*■  EXPLAINED  AND  ILLUSTRATED.  A New  and  Cheaper  Edition,  revised 
and  completed  to  the  present  time.  By  Dionysius  Lardner,  D.C.L.,  formerly 
Professor  of  Natural  Philosophy  and  Astronomy  in  University  College,  London. 
One  VoL  12mo,  Illustrated  with  Wood  Engravings,  8s.  6 d.  cloth. 
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NATURAL  PHILOSOPHY  AND  ASTRONOMY. 


rpHE  Microscope.  By  Dionysius  Lardner,  D.C.L.  From  tho  Museum  of 
Science  and  Art.  1 volume,  with  150  Engravings.  12mo,  2s.  cloth. 

POPULAR  Astronomy.  By  Dionysius  Lardner,  D.C.L.,  containing,— How 
to  observe  the  Heavens ; Latitude  and  Longitude;  The  Earth  ; The  Sun;  The 
Moon;  The  Planets,  are  they  inhabited?  The  New  Planets;  Leverrier  and 
Adams’  Planet ; Lunar  Influences  ; The  Tides ; Lunar  Influences  and  the  Stellar 
Universe.  From  the  Museum  of  Science  and  Art.  1 volume,  with  119  Engravings. 
12mo,  2s.  6d.  cloth  lettered. 

Common  Things  Explained.  By  Dionysius  Lardner,  D.C  L.,  containing, 
— Air  ; Earth ; Fire  ; Water ; Time  ; The  Almanac ; Clocks  and  Watches ; 
Spectacles ; Colour ; Kaleidoscope  ; Pumps.  From  the  Museum  of  Science  amd 
Art.  1 volume  with  lit  Engravings.  12mo,  2s.  6 d.  cloth  lettered. 

The  Electric  Telegraph  Popularised.  With  100  illustrations.  By 

Dionysius  Lardner,  D.C.L.  From  tho  “Museum  of  Science  and  Art.”  12mo, 
2s.  cloth. 

“ The  reader  will  find  the  most  complete  and  intelligible  description  of 
Telegraphic  Apparatus  in  Dr.  Lardner’s  admirable  chapters  on  the  subject.” — 
North  British  Review. 

Familiar  Letters  on  the  Physics  of  the  Earth.  By  h.  buff. 

Professor  of  Physics  in  the  University  of  Giessen.  Edited  by  Dr.  A.  W. 
Hofmann,  Professor  in  the  Royal  College  of  Chemistry,  London.  Fcap.  8vo,  6s. 

Introduction. — Gravity  and  its  Effects. — Tides. — Heat  within  the  Earth. — 
Warm  Springs. — Hot  Springs  and  Jets  of  Steam. — Jets  of  Gas  and  Mud  Volca- 
noes.— Volcanoes  and  Earthquakes.— Temperature  of  the  Outermost  Crust  of  the 
Earth. — Temperature  of  the  Lowest  Layer  of  the  Atmosphere. — Lines  of  equal 
Heat. — Temperature  of  the  Upper  Layers  of  the  Atmosphere. — The  Snow  Limits 
— Glaciers. — Temperature  of  the  Waters,  and  their  *103061106  on  Climate. — Cur- 
rents of  the  Sea. — Winds. — Moisture  of  the  Air  and  Atmospheric  Precipitation. 
— Electricity  of  the  Air,  Lightning,  and  Thunder. 

An  Elementary  Treatise  on  Mechanics,  for  the  use  of  Junior  univer- 
sity students.  By  Richard  Potter,  A.M.,  Professor  of  Natural  Philosophy  in 
University  College,  London.  Third  Edition,  Svo,  with  numerous  Diagrams, 
8s.  C d.  cloth. 

An  Elementary  Treatise  on  Optics,  part  i.  By  Richard  potter, 

A.M.  Second  Edition,  8vo,  corrected,  with  numerous  Diagrams,  9s.  6 d.  cloth. 

An  Elementary  Treatise  on  Optics,  part  ii.,  containing  the  Higher 

Propositions.  By  Richard  Potter,  A.M.  8vo,  with  numerous  Diagrams,  12s.  6d. 

Twelve  Planispheres,  forming  a Guide  to  tho  Stars  for  every  Night  in  the 
Year,  with  an  Introduction.  8vo,  6s.  6 d.  cloth. 

Ecliptical  Charts,  Hours,  1,  2,  3,  4,  5,  7,  9, 10,  11,  13, 14,  19, 

and  20,  taken  at  the  Observatory,  Regent’s  Park,  under  the  direction  of  George 
Bishop,  Esq.,  F.R.S.,  &c.  2s.  6 d.  each. 

Astronomical  Observations,  taken  at  the  Observatory,  Regent’s  Park, 
during  the  Years  1839 — 1851,  under  the  direction  of  George  Bishop,  Esq., 
F.R.S.,  &c.  4to,  12s.  6 d. 

Mr.  Bishop’s  Synoptical  Table  of  the  Elements  of  the  Minor 

Planets,  between  Mars  and  Jupiter,  as  known  at  the  beginning  of  1855,  with 
tho  particulars  relating  to  their  discovery,  <$ic.  Arranged  at  the  Observatory, 
Regent’s  Park.  On  a Card. 
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WORKS  PUBLISHED  BY 


DR.  LARDNER’S 

MUSEUM  OF  SCIENCE  AND  ART. 

HI  iJCUscellanj?  of 

INSTRUCTIVE  AND  AMUSING  TRACTS  ON  THE  PHYSICAL  SCIENCES,  AND 
ON  THEIR  APPLICATION  TO  THE  USES  OF  LIFE. 

ILLUSTRATED  BY  ENGRAVINGS  ON  WOOD. 


DOUBLE  VOLUMES. 

Volumes  1 fo  8 may  now  be  had,  strongly  bound,  2 Volumes  in  1 with  Indexes,  cloth 
lettered,  'price  3s.  Gd.  each  double  volume. 

“‘Dr.  Lardnor’s  Museum,’  one  of  the  few  works  of  the  kind  which  can  be 
recommended  as  at  once  popular  and  accurate.” — Sir  David  Brewster. 


Contents  of  Vols.  I.  and 

VOL.  I.,  price  Is.  6 d.,  in  handsome  boards. 
Part  I. , price  5d. 

1.  The  Planets ; Are  they  Inhabited 

Worlds?  Chap.  I. 

2.  Weather  Prognostics. 

3.  The  Planets.  Chap.  II. 

4.  Popular  Fallacies  in  Questions  of 

Physical  Science. 

Part  II.,  price  5 d. 

5.  Latitudes  and  Longitudes. 

6.  The  Planets.  Chap.  III. 

7.  Lunar  Influences. 

8.  Meteoric  Stones  and  Shooting  Stars. 

Chap.  I. 

Part  III.,  price  6 d. 

9.  Railway  Accidents.  Chap.  I. 

10.  The  Planets.  Chap.  IV. 

11.  Meteoric  Stones  and  Shooting  Stars. 

Chap.  II. 

12.  Railway  Accidents.  Chap.  II. 

13.  Light. 

Contents  of  Vols.  III.  and 
VOL,  III.,  price  Is. 
Part  VII.,  price  5 d. 

27.  Locomotion  and  Transport,  their 

Influence  and  Progress.  Chap.  I. 

28.  The  Moon. 

29.  Common  Things. — The  Earth. 

30.  Locomotion  and  Transport,  their 

Influence  and  Progress.  Chap.  II. 

Part  VIII.,  price  5 d. 

31.  The  Electric  Telegraph.  Chap.  I. 


T.  (double),  3s.  6d.  cloth. 

VOL.  II.,  price  Is.  6 <7,  in  handsome  boards. 

Part  IV.,  price  5 d. 

14.  Common  Things.— Air. 

15.  Locomotion  in  the  United  States. 

Chap.  I. 

16.  Cometary  Influences.  Chap.  I. 

17.  Locomotion  in  the  United  States. 

Chap.  II. 

Part  V.,  price  5 d. 

18.  Common  Things. — Water. 

19.  The  Potter’s  Art.  Chap.  I. 

20.  Locomotion  iu  the  United  States. 

Chap.  III. 

21.  The  Potter’s  Art.  Chap.  II. 

Part  VI.,  price  6 d. 

22.  Common  Things. — Fire. 

23.  The  Potter’s  Art.  Chap.  III. 

24.  Cometary  Influences.  Chap.  II. 

25.  The  Potter’s  Art.  Chap.  IV. 

26.  The  Potter’s  Art.  Chap.  V. 

IV.  (double),  3s.  6d.  cloth. 

’.,  in  handsome  boards. 

32.  Terrestrial  Heat.  Chap.  I. 

33.  The  Electric  Telegraph.  Chap.  II. 

34.  The  Sun. 

Part  IX.,  price  6d. 

35.  The  Electric  Telegraph.  Chap.  III. 

36.  Terrestrial  Heat.  Chap.  II. 

37.  The  Electric  Telegraph.  Chap.  IV. 

38.  The  Electric  Telegraph.  Chap.  V. 

39.  The  Electric  Telegraph.  Chap.  VI. 


VOL.  IV.,  price  li  6 d.,  in  handsome  boards. 


Part  X.,  price  5 d. 

40.  Earthquakes  and  Volcanoes.  Chap.  I. 

41.  The  Electric  Telegraph.  Chap.  VII. 

42.  The  Electric  Telegraph.  Chap.  VIII. 

43.  The  Electric  Telegraph.  Chap.  IX. 

Part  XI.,  price  5 d. 

44.  Barometer,  Safety  Lamp,  and  Whit- 

worth’s Micrometric  Apparatus. 


45.  The  Electric  Telesrraph.  Chap.  X. 

46.  Earthquakes  and  Volcanoes.  Chap.  II. 

47.  The  Electric  Telegraph.  Chap.  XI. 


Part  XII.,  price 

48.  Steam. 

49.  The  Electric  Telegraph. 

50.  The  Electric  Telegraph. 

51.  The  Electric  Telegraph. 

52.  The  Electric  Telegraph. 


Gd. 

Chap.  XII. 
Chap.  XIII. 
Chap.  XIV. 
Chap.  XV. 
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DR.  LARDNER’S  MUSEUM  ( Continued ) : — 


Contents  of  Vols.  V.  and 
VOL.  V.,  price  Is.  ( 
Part  XIII.,  prico  5 d. 

53.  The  Steam  Engine.  Chap.  I. 

54.  The  Eye.  Chap.  I. 

55.  The  Atmosphere. 

56.  Time.  Chap.  I. 

Part  XIV.,  price  5 d. 

57.  The  Steam  Engine.  Chap.  II. 

58.  Common  Things. — Time.  Chap.  II. 

VOL.  VI.,  price  Is.  ( 

Part  XVI.,  price  bd. 

66.  Clocks  and  Watches.  Chap.  I. 

67.  Microscopic  Drawing  and  Engraving. 

Chap.  I. 

68.  Locomotive.  Chap.  I. 

69.  Microscopic  Drawing  and  Engraving. 

Chap.  II. 

Part  XVII.,  price  5 d. 

70.  Clocks  and  Watches.  Chap.  II. 

71.  Microscopic  Drawing  and  Engraving. 

Chap.  III. 

Contents  of  Vols.  VII.  and 
VOL.  VII.,  price  Is. 

Part  XIX.,  price  5 d. 

79.  Common  Things.  — The  Almanack. 

Chap.  I. 

80.  Optical  Images.  Chap.  I. 

51.  Common  Things. — The  Almanack. 

Chap.  II. 

52.  Optical  Images.  Chap.  II. 

Part  XX.,  price  bd. 

53.  How  to  Observe  the  Heavens.  Chap.  I. 

84.  Optical  Images.  Chap.  III.  Common 

Things. — The  Looking-Glass. 

VOL.  VIII.,  price  1*.  f 

Part  XXII.,  price  bd. 

92.  Common  Things. — Man.  Chap.  I. 

93.  The  Stellar  Universe.  Chap.  IV. 

94.  Magnifying  glasses. 

95.  Common  Things. — Man.  Chap.  II. 

Part  XXIII.,  price  bd. 

96.  Instinct  and  Intelligence.  Chap.  I. 

97.  The  Stellar  Universe.  Chap.  V. 

98.  Common  Things. — Man.  Chap.  III. 


VI.  (double),  3s.  6d.  cloth. 

1.,  in  handsome  boards. 

59.  The  Eye.  Chap.  II. 

00.  Common  Things.— Pumps. 

Part  XV.,  price  6 d. 

61.  The  Steam  Engine.  Chap.  III. 

62.  Common  Things — Time.  Chap.  III. 

63.  The  Eye.  Chap.  III. 

64.  Common  Things. — Time.  Chap.  IV. 

65.  Commou  Things. — Spectacles — The 

Kaleidoscope. 

in  handsome  boards. 

72.  Locomotive.  Chap.  II. 

73.  Microscopic  Drawing  and  Engraving. 

Chap.  IV. 

Part  XVIII.,  price  bd. 

74.  Clocks  and  Watches.  Chap.  III. 

75.  Thermometer. 

76.  New  Planets. — Leverrier  and  Adams’ 

Planet. 

77.  Leverrier  and  Adams’  Planet,  con- 

cluded. 

78.  Magnitude  and  Minuteness. 

VIII.  (double),  3s.  6d.  cloth. 

id.,  in  handsome  boards. 

85.  Common  Things.  — The  Almanack. 

Chap.  III. 

86.  How  to  Observe  the  Heavens.  Chap. 

II.  Stellar  Universe.  Chap.  I. 
Part  XXI.,  price  6 d. 

S7.  The  Tides. 

88.  Stellar  Universe.  Chap.  II. 

89.  Common  Things.  — The  Almanack. 

Chap.  IV. — Colour.  Chap.  I. 

90.  Stellar  Universe.  Chap.  III. 

91.  Colour.  Chap.  II. 

d. , in  handsome  boards. 

99.  Instinct  and  Intelligence.  Chap  II. 

Part  XXIV. , price  bd. 

100.  Instinct  and  Intelligence.  Chap.  III. 

101.  The  Solar  Microscope. — The  Camera 

Lucida. 

102.  The  Stellar  Universe.  Chap.  VI. 

103.  Instinct  and  Intelligence.  Chap.  IV. 

104.  The  Magic  Lantern. — The  Camera 

Obscura. 


VOL.  IX.,  price  1.?.  bd.,  in  handsome  boards. 


Part  XXV.,  price  bd. 

105.  The  Microscope.  Chap.  I. 

106.  The  White  Ants — Their  Manners 

and  Habits.  Chap.  I. 

107.  The  Microscope.  Chap.  II. 

108.  The  White  Ants— Their  Manners 

and  Habits.  Chap.  II. 

Part  XXVI  , price  5<Z. 

109.  The  Surface  of  the  Earth,  or  First 

Notions  of  Geography.  Chap.  I. 

110.  The  Microscope.  Chap.  III. 


111.  The  Surface  of  the  Earth,  or  First 

Notions  of  Geography.  Chap.  II. 

112.  The  Microscope.  Chap.  IV. 

Part  XXVII.,  price  bd. 

113.  Science  and  Poetry. 

114.  The  Microscope.  Chap.  V. 

115.  The  Surface  of  the  Earth,  or  First 

Notions  of  Geography.  Chap.  III. 
316.  The  Microscope.  Chap.  VI. 

117.  The  Surface  of  the  Earth,  or  First 
Notions  of  Geography.  Chap.  IV. 


*1t*  Continued  in  Weekly  Numbers  at  Id.;  Monthly  Parts  at  5 d.  ; Quarterly 
Volumes  at  Is.  6cZ. , and  Half  Yearly  Volumes  at  3s.  6d. 
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WORKS  PUBLISHED  BY 


^Sau°'°V^  Natural  Philosophy ; or,  an  Introduction  to  the  Study  of 

Ea  jsas&c  Exrsssr*  * 

E“  sLSSsS  **— s«wT»,  m.a. 

A Handbook  of  Natural  Philosophy.  By  Dionysius  Lardner,  d.c.l. 

I ormerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University  Colleiro  ’ 
London.  A Now  Edition,  revised  and  greatly  enlarged,  with  several  hundred 
additional  Illustrations.  To  appear  in  18  Monthly  Parts,  at  U and  in  4 
Volumes  (one  every  two  months),  5s.  eaeh,  cloth  lettered.  Being' a series  of 
Treatises  composed  m a popular  and  generally  intelligible  style,  independently 
of  the  language  and  symbols  of  Mathematics.  epenuenuy 


Mechanics.  One  Volume,  5s.  Ready. 
Hydrostatics,  Pneumatics,  and  Heat. 
One  Volume,  5s.  Ready. 


Optics.  One  Volume,  5s.  Ready. 
Electricity,  Magnetism,  and  Acoustics 
One  Volume,  5s.  {April.) 


Dr.  Lardner’s  Handbook  of  Astronomy.  From  the  -Handbook  of 

Nature1  Philosophy  and  Astronomy."  37  Plates  and  200  Woodcuts.  Large  12mo 
16s.  6a.  cloth.  b ' 

Lardner’s  Handbook  of  Natural  Philosophy  and  Astronomy. 

The  following  Volumes  of  the  First  Edition  are  still  on  Sale.  J 

SECOND  COURSE,  One  Vol.,  8s.  6d.,  contains:— Heat ; Common  Elec- 
tncity;  Magnetism  ; Voitaic  Electricity.  THIRD  COURSE.  One  Vol., 
16s.  6d  contains Astronomy  and  Meteorology.  With  37  Plates  and  200 
Woodcuts.  ***  Esther  volume  may  be  purchased  separately 


MATHEMATICS,  &c. 


ELEMENTS  of  Arithmetic.  By  Augustus  De  Morgan,  Professor  of  Mathe- 
matics in  University  College,  London.  Fifth  Edition,  with  Eleven  Appendixes 
Royal  12mo,  5s.  cloth.  11  ’ 

De  Morgan’s  Trigonometry  and  Double  Algebra  , Royal  12mo, 

7s.  6d.  cloth. 

Barlow’s  Tables  of  Squares,  Cubes,  Square  Roots,  Cube  Roots, 

AND  RECIPROCALS,  up  to  10,000.  Stereotype  Edition,  examined  and  cor- 
rected. Under  the  superintendence  of  the  Society  for  the  Diffusion  of  Useful 
Knowledge.  Royal  12mo,  cloth,  8s. 

Arithmetical  Books  and  Authors.  From  the  Invention  of  Printing  to 

the  present  time  ; being  Brief  Notices  of  a large  Number  of  Works  drawn  up 
from  actual  inspection.  By  Augustus  De  Morgan,  Professor  of  Mathematics  in 
University  College,  London.  Cheap  issue.  Royal  12mo,  2s.  6d.  cloth. 

A Course  of  Arithmetic  as  Taught  in  the  Pestalozzian  School, 

WORKSOP.  By  J.  L.  Ellenberger.  12mo,  5s.  cloth.  A Key  to  Ditto,  Is.  6d. 

The  First  Book  of  Euclid  Explained  to  Beginners.  By  c.  p. 

Mason,  B.A.,  Fellow  of  University  College,  and  Principal  of  Denmark  Hill 
Grammar  School.  Fcap.  8vo,  Is.  9d.  cloth. 

The  Geometry  of  the  First  Three  Books  of  Euclid.  By  direct 

proof  from  Definitions  alone.  With  an  Introduction  on  the  Principles  of  the 
Science.  By  Hensleigh  Wedgwood,  M.A.,  late  Fellow  of  Christ's  College, 
Cambridge.  12mo,  2s.  (id. 

Reiner’s  Lessons  on  Form;  or,  an  Introduction  to  Geometry, 

as  given  in  a Pestalozzian  School,  Cheam,  Surrey.  12mo,  with  numerous 
Diagrams,  3s.  6 d.  cloth. 

A First  Book  on  Plane  Trigonometry.  Geometrical  Trigonometry, 

and  its  applications  to  Surveying,  with  numerous  Examples.  For  the  use  of 
Schools.  By  G.  W.  Hemming,  M.A.,  Fellow  of  St.  John’s  College,  Cambridge, 
and  Author  of  a Treatise  on  the  “Differential  and  Integral  Calculus.”  With 
Diagrams,  12mo,  cloth  limp.  Is.  6 d. 
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A Mathematical  Course  for  the  University  of  London.  By  Thomas 

Kimher,  M.  A.  Second  Issuo,  carefully  revised,  with  a New  Appendix.  8vo,  9s. 

This  volume  contains  an  outline  of  the  subjects  included  in  the  regulations  of 
the  Senate,  and  the  Questions  asked  at  the  Matriculation  and  the  B.A.  Pass 
Examinations,  with  Solutions  of  the  Mathematical  Papers  in  these  Examina- 
tions from  the  foundation  of  the  University  to  the  present  year. 

Ritchie’s  Principles  of  Geometry,  familiarly  Illustrated,  and  applied  to  a 
variety  of  useful  purposes.  Designed  for  the  Instruction  of  Young  Persons. 
Second  Edition,  revised  and  enlarged,  12mo,  with  150  Woodcuts,  Is.  Gcf. 

Tables  of  Logarithms,  Common  and  Trigonometrical,  to  Five 

PLACES.  Under  the  Superintendence  of  the  Society  for  the  Diffusion  of  Useful 
Knowledge.  Fcap.  Svo,  cloth  limp,  Is.  6 d. 

Lessons  on  Number,  as  given  at  the  Pestalozzian  School,  Cheam,  Surrey. 
By  Charles  Reiner.  The  Master’s  Manual.  New  Edition.  12mo,  cloth,  5s. 
The  Scholar’s  Praxis.  12mo,  2s.  bound. 


‘J’HE  Anabasis  of  Xenophon.  Expressly  for  Schools.  With  Notes,  a Geo- 
graphical and  Biographical  Index,  and  a Map.  By  J.  T.  V.  Hardy,  B.A., 
Principal  of  Huddersfield  College  ; and  Ernest  Adams,  Classical  Master  in  Uni- 
versity CoUege  School.  12mo,  4s.  Gel.  cloth. 

Lexicon  to  Aeschylus.  Containing  a Critical  Explanation  of  the  more  Difficult 
Passages  in  the  Seven  Tragedies.  By  the  Rev.  W.  Linwood,  A.M.,  M.R.A.S. 
Second  Edition.  Revised.  Svo,  12s.  cloth. 

New  Greek  Delectus;  Being  Sentences  for  Translation  from  Greek  into 
English,  and  English  into  Greek  ; arranged  in  a Systematic  Progression.  By 
Dr.  Raphael  Kuhner.  Translated  and  Edited  from  the  German,  by  Dr.  Alex- 
ander Allen.  Third  Edition,  revised.  12mo,  4s.  cloth. 

Four  Gospels  in  Greek.  kor  the  use  of  Schools.  Fcap.  Svo.  cloth  limp. 
Is.  6 d.  This  part  of  the  Greek  Testament  is  printed  separately  for  the  use  of 
Students  beginning  to  learn  Greek,  the  Evangelists  being  more  generally  read 
than  the  rest  of  the  Testament. 

London  Greek  Grammar.  Designed  to"  exhibit,  in  small  compass,  the  Ele- 
ments of  the  Greek  Language.  Edited  by  a Graduate  of  the  University  of 
Oxford.  Fifth  Edition.  12mo,  cloth  limp,  Is.  6 d. 

Greek  Testament.  Griesbach’s  Text,  with  the  various  readings  of  Mill  and 
Scholz.  Second  Edition,  revised.  Fcap.  Svo,  cloth,  Gs.  6 d. ; morocco,  12s.  G<i. 

Plato.  The  Apology  of  Socrates,  Crito,  and  part  of  the  Phaedo,  with  English  Notes, 
a Life  of  Socrates,  Ac.  Edited  by  Dr.  W.  Smith.  Second  Edition.  12mo,  cloth,  5s. 

Robson’s  Constructive  Greek  Exercises.  ' i2mo,  cloth,  7s.  6 a. 

***  This  Work,  which  was  originally  intended  to  be  a new  edition  of  “Allen ’s 
Constructive  Greek  Exercises,”  will  take  the  place  of  that  book.  The  general 
principles  of  both  are  identical. 

What  is  the  Power  of  the  Greek  Article ; and  how  may  it  be  expressed 

in  the  English  Version  of  the  New  Testament?  By  John  Taylor.  8vo,  2s.  Gii. 


LATIN. 

JJEW  Latin  Delectus  ; being  Sentences  for  Translation  from  Latin  into  English, 
and  English  into  Latin ; arranged  in  a Systematic  Progression,  on  the  plan  of 
the  Greek  Delectus.  By  Dr.  Alexander  Allen.  Third  Edition,  12mo,  4s.  cloth. 

New  Latin  Reading-Book  ; Short  Sentences,  Easy  Narrations,  and  Descrip- 
tions, from  Caisar’s  Gallic  War,  arranged  in  Systematic  Progression.  With  a 
Dictionary.  Second  Edition,  revised.  12mo,  2s.  del.  cloth. 
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Constiuctive  Latin  Exercises,  for  teaching  the  Elements  of  the  Language 
on  a System  of  Analysis  and  Synthesis  ; with  Latin  Reading  Lessons,  and  copious 
Vocabularies.  By  John  Robson,  B.A.,  late  Assistant  Master  in  University 
College  School.  Third  Edition,  thoroughly  revised.  l2mo,  4s.  6 <1.  cloth, 

London  Latin  Grammar  J including  the  Eton  Syntax  and  Prosody  in  English, 
accompanied  with  Notes.  Edited  by  a Graduate  of  the  University  of  Oxford. 
Fifteenth  Edition.  12mo,  Is.  Gel.  cloth  limp. 

EilSt  Latin  B e a d i n g I.GSSOllS  with  completo  Vocabularies.  Intended  as 

a!}  tntroduction  to  Cassar.  By  John  Robson,  B.A.,  Assistant  Master  in  Univer- 
sity College  School.  12mo,  2s.  Gd.  cloth. 

The  Principal  Pools  of  the  Latin  Language,  simplified  by  a display 

of  their  Incorporation  into  the  English  Tongue  ; with  copious  Notes.  Bv  Hkniiy 
Hall.  Fifth  Edition.  12mo,  Is.  Gd.  cloth  limp. 

TllG  Germania  of  Tacitns.  With  Ethnological  Dissertations  and  Notes.  By 
Dr.  R.  G.  Latham.  Author  of  the  “ English  Language,”  <fcc.  With  a Map. 
Demy  8vo,  12s.  Gd.  r 

TacitUS,  Gemiania,  Agricola,  and  First  Book  of  the  Annals.  With  English 
Notes  and  Bottiger’s  Remarks  on  the  style  of  Tacitus.  Third  Edition  revised 
aud  much  improved.  Edited  by  Dr.  W.  Smith.  12mo,  5s.  cloth. 

CffiSai  for  Beginneis.  Latin  and  English;  with  the  Original  Text  at  the  end. 

12mo,  3s.  Gd.  cloth. 

Mythology  foi  Versification!  or,  a Brief  Sketch  of  the  Fables  of  the  Ancients, 
prepared  to  be  rendered  into  Latin  verse.  By  the  late  Rev.  F.  Hodgson,  M.A. 
(Provost  of  Eton).  New  Edition.  12mo,  3s.  bound.  Key  to  Ditto.  8vo,  7s. 

Select  Poitions  of  Sacred.  History,  conveyed  in  sense  for  Latin  Verses. 
By  the  late  Rev.  F.  Hodgson,  M.A.  (Provost  of  Eton).  Third  Edition.  12mo, 
3s.  Gd.  cloth.  Key  to  Ditto.  Royal  8vo,  10s.  Gd.  cloth. 

Sacred  Lyrics  ) or,  Extracts  from  the  Prophetical  and  other  Scriptures  of 
the  Old  Testament ; adapted  to  Latin  Versification  in  the  principal  Metres  of 
Horace.  By  the  late  Rev.  F.  Hodgson,  M.A.  (Provost  of  Eton).  12mo,  65.  6U, 
cloth.  Key  to  Ditto.  8vo,  12s.  cloth. 

Latin  Authors.  Selected  for  the  use  of  Schools  : containing  portions  of  Phiedrus, 
Ovid’s  Metamorphoses,  Virgil’s  iEneid,  Caesar  and  Tacitus.  12mo,  Is.  Gd.  cloth. 


HEBREW. 


QRAMMAR  of  the  Hebrew  Language.  By  Hyman  Hurwitz,  late 

Professor  of  Hebrew  in  University  College,  London.  Fourth  Edition,  revised  and 
enlarged.  8vo,  13s.  cloth.  Or  in  Two  Parts,  sold  separately Elements,  4s.  Gd. 
cloth ; Etymology  and  Syntax,  9s.  cloth. 

Book  of  Genesis  in  English  Hebrew)  accompanied  by  an  Interlinear 

Translation,  substantially  the  same  as  the  authorised  English  version ; Philo- 
logical Notes,  and  a Grammatical  Introduction.  By  W.  Greenfield,  M.R.A.S. 
Fourth  Edition.  Cheap  Issue.  8vo,  4s.  Gd.  cloth.  With  the  original  Text  in 
Hebrew  characters  at  the  end.  8vo,  6s.  Gd.  cloth. 


MAPS. 


TEACHING  Maps:— I.  RIVERS  AND  MOUNTAINS,  of  England,  Wales, 
and  Part  of  Scotland.  Gd.  II. — TOWNS  of  Ditto.  Gd. 

Projections.  Three  Maps:  Mercator;  Europe;  British  Isles.  Stitched  in 
J a Cover,  Is.  Single  Maps,  id.  each. 

Pr  oj  ection  S ; With  Outline  of  Country.  Three  Maps  stitched  in  a Cover,  Is.  Single 
J Maps,  id.  each. 
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ENGLISH. 

'J'HE  English  Language.  By  Dr.  R.  G.  Latham,  F.R.S.,  lato  Fellow  of 
King’s  College,  Cambridge.  Fourth  Edition,  greatly  enlarged.  2 Vols.  8vo.  17.  8 s- 

A Handbook  of  the  English  Language.  By  Dr.  r.  g.  Latham,  f.r.s. 

Second  Edition,  revised  and  much  improved.  Crown  8vo,  7s.  Cd.  cloth. 

An  English  Grammar  for  the  Use  of  Schools.  By  Dr.  r.  g. 

Latham,  F.R.S.,  late  Fellow  of  King’s  College,  Cambridge.  Sixth  Edition. 
12mo,  4s.  6 d.  cloth. 

Elements  of  English  Grammar,  for  the  Use  of  Ladies’  Schools. 

By  Dr.  R.  G.  Latham,  F.R.S.  Fcap.  8vo,  Is.  6d.  cloth. 

Elements  of  English  Grammar,  for  Commercial  Schools.  By 

Dr.  R.  G.  Latham,  F.R.S.  Fcap.  Svo,  Is.  6(7.  cloth. 

History  and  Etymology  of  English  Grammar,  for  the  Use  of 

CLASSICAL  SCHOOLS.  By  Dr.  R.  G.  Latham,  F.R.S.  Fcap.  Svo,  Is.  6(7.  cloth. 

Eirst  Outlines  of  Logic,  applied  to  Grammar  and  Etymology.  By  Dr.  R.  G. 
Latham.  12mo,  Is.  6<7.  cloth. 

New  English  Spelling  Book.  By  the  Rev.  Gorham  D.  Abbott.  Second 
• Edition,  with  Reading  Lessons.  12mo,  sewed,  6(7. 

First  English  Reader.  By  the  Rev.  G.  D.  Abbott.  12mo,  with  Illustrations. 
Is.  cloth  limp. 

Second  English  Reader.  By  the  Rev.  G.  D.  Abbott.  12mo,  Is.  6c7.  cloth  limp. 


FRENCH. 

]Y[ERLET’S  French  Grammar.  By  P.  F.  Merlet,  Professor  of  French 

in  University  College,  London.  New  Edition.  12mo,  5s.  6(7.  bound.  Or,  sold 
in  two  Parts : Pronunciation  and  Accidence,  3s.  6(7. ; Syntax,  3s.  6(7.  (Key, 
New  Edition,  3s.  6(7.) 

Merlet’ s Traducteur  J Or,  Historical,  Dramatic,  and  Miscellaneous  Selec- 
tions from  the  best  French  Writers  ; accompanied  by  Explanatory  Notes  ; a 
selection  of  Idioms,  &c.  New  Edition.  12mo,  5s.  6c7.  bound. 

Merlet’ s Dictionary  of  the  Difficulties  of  the  French  Language ; 

containing  Explanations  of  every  Grammatical  Difficulty ; Synonymes  explained 
in  a concise  manner  ; Versification  ; Etymological  Vocabulary  ; Free  Exercises, 
with  Notes;  Mercantile  Expressions,  Phrases,  and  Letters;  Elements  of  French 
Composition.  A new  and  enlarged  Edition.  12mo,  6s.  6c7.  bound. 


Merlet’s  French  Synonymes;  explained  in  Alphabetical  order,  with 

Copious  Examples.  (From  the  “ Dictionary  of  Difficulties.”)  12mo,  2s.  6(7. 
cloth. 


Stories  from  French  Writers. 

12mo’  2i’  GERMAN. 


Interlinear  (from  Merlet’s  “Traducteur”.) 


The  Adventures  of  Ulysses : a German  Reading  Book ; with  a short 

Grammar  and  a Vocabulary.  By  Paul  Hirsch.  Twenty-four  Woodcuts.  12mo, 
6s.  cloth. 

Separately, 


A Short  Grammar  of  the  German  Language.  i2mo,  doth,  2s. 

ITALIAN. 

First  Italian  Course  J Being  a Practical  and  Easy  Method  of  Learning  the 
Elements  of  the  Italian  Language.  By  W.  Brownino  Smith,  M.A.,  Second 
Classical  Master  of  the  City  of  London  School.  Royal  18mo,  cloth,  3s.  6c7. 

Panizzi’s  Italian  Grammar.  i2mo,  doth  limp,  it.  6d. 
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WORKS  PUBLISHED  BY 


INTERLINEAR  TRANSLATIONS. 


Cheap  Issue,  at  1*.  6 d.  per  volume. 

JjGCkE  S System  of  Classical  Instruction,  restoring  the  Method  of 

Teaching  formerly  practised  in  all  Public  Schools.  The  Series  consists  of  the 
louowmg  Interlinear  Translations  with  the  Original  Text,  in  which  the  quantity 
01  doubtful  Vowels  is  denoted  ; critical  and  explanatory  Notes,  & c. 

* By  means  ol  these  Works,  that  excellent  system  of  Tuition  is  effectually 
restored  which  was  established  by  Dean  Colet,  Erasmus,  and  Lily  at  the 
foundation  of  St.  Paul’s  School,  and  was  then  enjoined  by  authority  of  the 
State,  to  be  adopted  in  all  other  Public  Seminaries  of  learning  throughout  the 
kingdom.  Each  Volume,  Is.  6 d. 


LATIN. 

1.  Ph^.drus’s  Fables  of  iEsop. 

2.  Ovid’s  Metamorphoses.  Book  I. 

3.  Virgil’s  jEneid.  Book  I. 

4.  Parsing  Lessons  to  Virgil. 

5.  Cesar’s  Invasion  of  Britain. 


GREEK. 

1.  Lucian’s  Dialogues.  Selections. 

2.  The  Odes  of  Anacreon. 

3.  Homer’s  Iliad.  Book  I. 

4.  Parsing  Lessons  to  Homer. 

5.  Xenophon’s  Memorabilia.  Part  I. 
G.  Herodotus’s  Histories.  Selections. 


FRENCH. — Sismondi;  the  Battles  of  Cressy  and  Poictiers. 

GERMAN.— Stories  from  German  Writers. 

***  A Second  Edition  of  the  Essay,  explanatory  of  the  System  with  an  Outline 
of  the  Method  of  Study,  is  published.  12mo,  sewed,  price  6d. 


ANIMAL  MAGNETISM. 

gARON  Von  Reichenbach’s  Researches  on  Magnetism,  Elec- 

TRICITY,  HEAT,  LIGHT,  CRYSTALLISATION,  AND  CHEMICAL  AT- 
TRACTION, IN  THEIR  RELATION  TO  THE  VITAL  FORCE.  Translated 
and  Edited  (at  the  express  desire  of  the  Author)  by  Dr  Gregory,  of  the  Uni- 
versity of  Edinburgh,  Cheap  Issue.  One  Volume,  8 vo,  6s  6d.  cloth. 

‘ ‘ The  merits  of  this  remarkable  volume  are  great.  The  painstaking,  con- 
scientious, cautious,  ingenious, — we  had  almost  said  the  religious,  and  certainly 
the  self-possessed  enthusiasm  with  which  the  experimental  clue  is  followed  from 
turn  to  turn  of  the  labyrinth,  is  surpassed  by  nothing  of  the  same  sort  in  the 
whole  range  of  contemporary  science.” — North  British  Review. 


ANATOMY,  MEDICINE,  m 


BE.  Quain'S  Anatomy.  Edited  by  Dr.  Sharpey  and  Mr.  Quain,  Pro- 
fessors of  Anatomy  and  Physiology  in  University  College,  London.  Illus- 
trated by  four  hundred  Engravings  on  Wood.  A New  Edition  in  the  Brest. 

Demonstrations  of  Anatomy.  A Guide  to  the  Dissection  of  the  Human 
Body.  By  George  Viner  Ellis,  Professor  of  Anatomy  in  University  College, 
London.  Third  Edition.  Small  8vo.  12s.  6 d.  cloth. 

The  Essentials  of  Materia  Medica,  Therapeutics,  and  the 

PHARMACOPOEIAS.  For  the  use  of  Students  and  Practitioners.  By  A.lkred 
Baring  Garrod,  M.D.,  Professor  of  Materia  Medica  and  Therapeutics  in 
University  College,  London.  Fcp.  8vo.  6s.  6tZ. 

Lectures  on  the  Principles  and  Practice  of  Midwifery.  By 

Edward  Wm.  Murphy,  A.M.,  M.D.,  Professor  of  Midwifery  in  University 
College,  London.  One  Volume,  8vo,  many  Illustrations,  16s. 

“The  work  will  take  rank  among  the  best  treatises  on  the  obstetric  art.  By 
this  work,  Dr.  Murphy  has  placed  his  reputation  and  his  fame  on  a solid  and 
durable  foundation.”— Dublin  Medical  Press. 
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A Handbook  of  Physiology.  By  William  Seniiouse  Kirkes,  M.D.,  De- 
monstrator of  Morbid  Anatomy  at  St.  Bartholomew’s  Hospital.  Assisted  by 
James  Paoet,  Lecturer  on  General  Anatomy  and  Physiology  at  St.  Bartho- 
lomew’s Hospital.  One  Volume,  12mo,  with  Illustrations.  A New  Edition 
preparing. 

On  Pain  After  Food ; its  Causes  and  Treatment.  By  Edward 

Ballard,  M.D.,  Loud.,  Lecturer  on  the  Practice  of  Medicine  at  the  School  of 
Medicine  adjoining  St.  George’s  Hospital.  One  vol.  4s.  6 d.  cloth. 

Physical  Diagnosis  of  the  Diseases  of  the  Abdomen.  By  Edward 

Ballard,  M.D.,  Late  Medical  Tutor  in  University  College,  London.  Large 
12mo,  7s.  6d.  cloth. 

“The  profession  is  much  indebted  to  Dr.  Ballard  for  this  unpretending  little 
volume,  which,  we  feel  certain,  if  carefully  studied,  will  accomplish  its  object  of 
removing  many  of  the  difficulties  at  present  surrounding  the  diagnosis  of 
abdominal  diseases.” — Lancet. 

A Practical  Treatise  on  Diseases  of  the  Heart  and  Lungs, 

their  Symptoms  and  Treatment,  and  the  Principles  of  Physical  Diagnosis.  By 
W.  H.  Walshe,  M.D.,  Professor  of  the  Principles  and  Practice  of  Medicine  and 
Clinical  Medicine  in  University  College,  London;  Physician  to  University  Col- 
lege Hospital,  and  Consulting  Physician  to  the  Hospital  for  Consumption  and 
Diseases  of  the  Chest.  A new  and  considerably  enlarged  edition.  One  Volume, 
12s.  6 d.  cloth. 

“ This  work  is  what  its  name  indicates  it  to  be — eminently  practical.  That 
it  will  add  largely  to  the  already  great  reputation  of  its  author,  no  question  can 
be  entertained.  It  is  far  in  advance  of  any  other  Treatise  on  Diseases  of  the 
Chest,  either  in  this  or  any  other  country.  Every  page — we  were  about  to  say 
every  line — contains  a fact,  often  new,  and  always  resting  on  the  Author’s  own 
observations.  Cases  are  quoted  to  prove  every  new  statement,  and  to  support 
every  argument  adduced  in  opposition  to  others.  To  the  practitioner,  the 
clinical  teacher,  and  to  the  student,  this  work  will  prove  alike  invaluable.”— 
Medical  Times. 

The  Nature  and  Treatment  of  Cancer.  By  w.  h.  walshe,  m.d., 

Professor  of  Medicine  in  University  College,  Physician  to  University  College 
Hospital,  and  Consulting  Physician  to  the  Hospital  for  Consumption  and 
Diseases  of  tho  Chest.  One  Volume,  8vo,  with  Illustrations.  Cheap  Issue,  6s.  5d. 

The  Diseases  of  the  Hectum.  By  Richard  Quain,  F.R.S.,  Professor  of 
Clinical  Surgery  in  University  College,  and  Surgeon  to  University  College  Hos- 
pitil.  With  Lithographic  Plates.  Second  edition  enlarged.  Post  Svo.  7s.  6d. 
cloth. 

“This  Treatise  is  eminently  of  a practical  character,  and  contains  much 
original  and  valuable  matter.  It  is  not  indeed  a literary  compilation,  but  rather 
an  exposition  of  the  author’s  opinions  and  practice  in  those  diseases.” — Associa- 
tion Journal. 

The  Science  and  Art  of  Surgery.  Being  a Treatise  on  Surgical  Injuries, 
Diseases,  and  Operations.  By  John  Erichsen,  Professor  of  Surgery  in  Uni- 
versity College,  and  Surgeon  to  University  College  Hospital.  250  Wood 
Engravings.  8vo.  II.  5s. 

“The  aim  of  Mr.  Erichsen  appears  to  be,  to  improve  upon  the  plan  of 
Samuel  Cooper ; and  by  connecting  in  one  volume  the  science  and  art  of 
Surgery,  to  supply  the  student  with  a text-book  and  the  practitioner  with  a 
work  of  reference,  in  which  scientific  principles  and  practical  details  are  alike 
included. 

“ It  must  raise  the  character  of  the  author,  and  reflect  great  credit  upon  the 
College  in  which  he  is  Professor,  and  we  can  cordially  recommend  it  as  a work 
of  reference,  both  to  students  and  practitioners.” — Medical  Times. 

The  Microscopic  Anatomy  of  the  Human  Body  in  Health 

AND  DISEASE.  Illustrated  with  numerous  Drawings  in  Colour.  By  Arthur 
Hill  Hassall,  M.B.,  Fellow  of  the  Linnman  Society,  Member  of  the  Royal 
College  of  Surgeons,  &c.  &c.  Two  Vols.  8vo,  21.  5s. 
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WORKS  PUBLISHED  BY 


Hassall’s  History  of  the  British  Freshwater  Algse,  including 

nhfsCH1nHn,?H0f  th?  Desrnide™  and  Diatomaceie.  With  upwards  of  100  Hates, 
lllustiatiug  tho  various  species.  Two  Yols.  8vo,  21.  5a. 

Morton  s Surgical  Anatomy  of  the  Principal  Regions. 

GaDC!E’  lan?  Assistant  Surgeon,  University  College  Hospital. 
ir  trflV°o1Llth,°^ai  “IC  ^lustrations  Coloured,  and  Twenty-five  Woodcuts, 
lioyal  Svo,  21s.  cloth  lettered. 

“ The  work  thus  completed  constitutes  a useful  guide  to  the  student,  and 
remembrancer  to  the  practitioner.  We  can  speak  very  favourably  of  the  general 
execution  of  the  work.  The  coloured  lithographs  are  for  the  most  part,  well 
drawn,  and  faithfully  represent  the  broad  features  of  the  several  parts  The 
woodcuts  are  well  engraved,  and  very  clearly  exhibit  the  points  V k;-h 
they  are  intended  to  illustrate.  ” — Medical  Gazette. 


A Series  of  Anatomical  Plates  in  Lithography.  Edited  by 

Jones  Quain,  M.D.,  and  Erasmus  Wilson,  F.R.S. 


**"  -d  remarkably  cheap  issue  is  now  on  sale  at  the  following  low  prices:  — 


To  Subscribers. 

THE  COMPLETE  WORK,  in  Two  Volumes,  Royal  £ s.  d. 

Folio,  Half-bound  Morocco 5 5 0 

THE  SAME,  Pull  Coloured,  Half-bound  Morocco  . 8 8 0 


Former  Price. 
£ s.  d. 

8 8 0 
14  0 0 


The  Work  may  also  be  purchased  in  separate  portions,  bound  in  Cloth  and  Lettered, 

as  follows  : — 


PLAIN. 

To  Subscribers. 


£ s. 

d. 

Muscles. 

51  Plates  . . 

1 5 

0 

Vessels. 

50  Plates  . 

1 5 

0 

Nerves. 

38  Plates  . . 

1 1 

0 

Viscera. 

32  Plates  . 

0 17 

0 

Bones  and  Ligaments.  30  Plates 

0 17 

0 

COLOURED. 


Former  Price.  To  Subscribers. 

Former  Price. 

£ s.  d. 

£ 8.  d. 

£ s.  d. 

1 18  0 

— 240 

3 12  0 

1 18  0 

— 200 

3 3 0 

1 10  0 

— 1 14  0 

2 16  0 

1 5 0 

— 1 10  0 

2 8 0 

1 5 0 

— 10  0 

1 11  6 

***  Proposals  with  full  particulars  may  be  had  of  the  Publishers,  by  whom,  and  by  all 
Booksellers,  Subscribers’  names  will  be  received. 


On  Gravel,  Calculus,  and  Gout;  chiefly  an  Application  of  Professor 
Liebig’s  Physiology  to  the  Prevention  and  Cure  of  those  Diseases.  By  H.  Bence 
Jones,  M.D.,  P.R.S.,  Physician  to  St.  George’s  Hospital.  8vo,  6s.  cloth. 


PRINCIPLES  of  Agricultural  Chemistry,  with  Special  Reference  to 

the  late  Researches  made  in  England.  By  JUSTUS  VON  LIEBIG,  Professor  of 
Chemistry  in  the  University  of  Munich.  Small  Svo.,  8s.  6 d.  cloth.  Just  published. 

Familiar  Letters  on  Chemistry.  In  its  relations  to  Physiology, 
Dietetics,  Agriculture,  Commerce,  and  Political  Economy.  By  Justus  Von 
Liebig.  A New  and  Cheap  Edition,  revised  throughout,  with  many  additional 
Letters.  Complete  in  one  Volume,  Foolscap  8vo,  price  6s.  cloth. 

Practical  Pharmacy.  The  Arrangements,  Apparatus,  and  Manipulations  of 
the  Pharmaceutical  Shop  and  Laboratory.  By  Francis  Mohr,  Ph.  D.,  and 
Theophilus  Redwood,  Professor  of  Chemistry  and  Pharmacy  to  the  Phar- 
maceutical Society.  400  Engravings  on  Wood.  Svo,  6s.  Cci.  cloth. 

Gregory’s  Handbook  of  Inorganic  Chemistry.  For  the  use  of 

Students.  By  William  Gregory,  M.D.,  Professor  of  Chemistry  in  the 
University  of  Edinburgh.  Third  Edition,  revised  and  enlarged.  I2mo,  5s.  6d. 

‘ ‘ A young  man  who  has  mastered  these  few  and  by  no  means  closely  printed 
pages,  may  venture  to  face  any  board  of  examiners  on  Chemistry,  without  fear 
of  being  posed  by  any  fair  question.” — Association  Journal. 
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Gregory’s  Handbook  of  Organic  Chemistry;  being  a New  and  greatly 

Enlarged  Edition  of  the  “ Outlines  of  Organic  Chemistry,  for  the  Use  of 
Students.”  One  volume,  large  12mo,  9s.  6 d.  cloth. 

Handbook  of  Organic  Analysis.  By  Justus  Liebig.  Edited  by 

Dr.  Hofmann,  Professor  in  the  Royal  College  of  Chemistry,  London.  Large 
12mo.  Illustrated  by  85  Wood  Engravings.  5s.  cloth. 

“ The  work  now  before  us  is  a most  valuable  contribution  to  our  knowledge 
on  this  most  important  subject.  The  style  is  lucid,  and  the  processes. are  not 
only  explained  to  the  mind,  but  are  made  manifest  to  the  eye  by  a profusion  of 
beautiful  illustrations.” — Medical  Times. 

Handbook  of  Inorganic  Analysis.  By  Friedrich  Wohler,  m.d., 

Professor  of  Chemistry  in  the  University  of  Gottingen.  Translated  and  Edited 
by  Dr.  Hofmann,  Professor  in  the  Royal  College  of  Chemistry,  London.  Large 
12mo,  6s.  6(£.  cloth. 

“Next  to  Rose  of  Berlin  in  the  ranks  of  living  analytic  chemists,  particularly 
in  the  inorganic  department  of  the  art,  stands  Friedrich  Wohler,  who  has  in 
this  book  given  us  a compendium  of  inorganic  analysis,  illustrated  by  examples 
of  the  methods  to  be  pursued  in  the  examination  of  minerals,  both  of  a simple 
and  complex  constitution,  which,  if  followed  out  by  the  student  with  ordinary 
care  and  patience,  and  with  some  little  practical  instruction,  will  not  fail  to 
render  him  a thorough  master  of  this  division  of  chemical  knowledge.” — 
Association  Journal. 

Elements  of  Chemical  Analysis,  Qualitative,  and  Quantitative. 

By  Edward  Andrew  Parnell,  author  of  “Applied  Chemistry;  in  Arts, 
Manufactures,  and  Domestic  Economy.”  Second  Edition,  revised  throughout, 
and  enlarged  by  the  addition  of  200  pages.  8vo,  Cheap  Issue,  9s.  cloth. 

Animal  Chemistry;  or,  Chemistry  in  its  Applications  to  Phy- 

SIOLOGY  AND  PATHOLOGY.  By  Justus  Liebig,  M.D.  Edited  from  the 
Author's  Manuscript,  by  William  Gregory,  M.D.  Third  Edition,  almost 
wholly  re-written.  8vo,  Part  I.  (the  first  half  of  the  work)  6s.  6 d.  cloth. 

Chemistry  in  its  Application  to  Agriculture  and  Physiology. 

By  Justus  Liebig,  M.D.  Edited  from  the  Manuscript  of  the  Author,  by  Lyon 
Playfair,  Ph.  D.,  and  Wm.  Gregory,  M.D.  Fourth  Edition,  revised.  Cheap 
Issue.  8vo,  6s.  6 d. 

Dyeing  and  Calico  Printing.  By  Edward  Andrew  Parnell,  Author  of 
“Elements  of  Chemical  Analysis.”  (Reprinted  from  Parnell’s  “Applied  Che- 
mistry m Manufactures,  Arts,  and  Domestic  Economy,  1844.”)  With  Illus- 
trations. 8vo,  7s.  cloth. 

Outlines  of  the  Course  of  Qualitative  Analysis  followed  in  the 

GIESSEN  LABORATORY.  By  Henry  Will,  Ph.  D.,  Professor  Extraordinary 
of  Chemistry  in  the  University  of  Giessen.  With  a Preface  by  Baron  Liebig. 
8vo,  6s.,  or  with  the  Tables  mounted  on  linen,  7s. 

Turner’s  Elements  of  Chemistry.  Edited  by  Professors  Liebig  and 
Gregory.  Eighth  Edition.  1 Vol.  Svo,  11.  10 s. 


COMMON-PLACE  BOOKS  AND  LITERARY  DIARIES. 


^HE  Literary  Diary;  or  Complete  Common-Place  Book,  with  an  Explana- 
tion and  an  Alphabet  of  Two  Letters  on  a Leaf.  Cheaper  Edition.  Post  4to, 
ruled  throughout,  and  strongly  half-bound,  8s.  6 d. 

A Pocket  Common-place  Book.  With  Locke’s  Index.  Cheaper  Edition. 

Post  8vo,  strongly  half-bound,  6s.  6 d. 
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DRAWING,  &c. 

— ♦ — 


LINEAL  Drawing  Copies  for  the  Earliest  Instruction,  cd 

prising  200  subjects  on  24  sheets,  mounted  on  12  pieces  of  thick  pasteboard 
the  Author  of  “ Drawing  for  Young  Children.”  In  a portfolio.  6*.  U. 


Easy  Drawing  Copies  for  Elementary  Instruction.  BytheAut 

of  “Drawing  for  Young  Children.”  Set  I.  Twenty-six  Subjects  mounted 
pasteboard,  trice  3s.  6d. , in  a Portfolio.  Set  II.  forty-one  Subjects  moun 
on  pasteboard.  Price  3.?.  6 d.,  in  a Portfolio. 

***  The  Work  may  also  be  had  (two  sets  together)  in  one  Portfolio,  price  6*. 

Drawing  Models,  Consisting  of  Forms  for  Constructing  various  Buildii 
Gateways,  Castles,  Bridges,  Ac.  The  Buildings  will  be  found  sufficiently  la 
to  bo  drawn  from  by  a numerous  Class  at  the  same  time.  In  a Box  wit 
small  Treatise  on  Drawing  and  Perspective.  Price  U.  10*.  Length  of  the  I 
184  inches ; breadth  13  inches;  height  84  inches. 


Drawing  Materials.  A Quarto  Copybook  of  24  leaves,  common  paper, 
A Quarto  Copybook  of  24  leaves,  paper  of  superior  quality,  Is.  3 d.  A Qiu 
Copybook  of  60  leaves,  1*.  6cl.  Pencils,  with  very  thick  lead,  B.B.B.  2s. 
half-dozen.  Pencils,  with  thick  lead.  F.  at  Is.  6 d.  ditto.  Drawing  Chalk 
per  dozen  sticks,  in  a Box.  Port-crayons  for  holding  the  Chalk,  4d.  each. 


Perspective.  Its  Principles  and  Practice.  By  G.  B.  Moore.  In  two  parts,  1 
and  Plates.  8vo,  cloth,  8s.  6 d. 

The  Principles  of  Colour  applied  to  Decorative  Art.  By  g 

Moore,  Teacher  of  Drawing  in  University  College,  London.  Fcap.  2s.  6 d. 


SINGING. 

'J'HE  Singing  Master.  Peopled  Edition.  (One-Half  the  Original  Pi 
Sixth  Edition  8vo.  6s.  cloth  lettered. 

“ What  chiefly  delights  us  in  the  ‘Singing  Master’  is  the  intermixture  of  n 
little  moral  songs  with  the  ordinary  glees.  These  are  chiefiv  composet 
Mr.  Hickson  himself ; and  we  could  scarcely  imagine  anything  of  the  1 
better  executed.  They  relate  to  exactly  the  class  of  subjects  which  all 
wish  well  to  the  industrious  orders  would  wish  to  see  imprinted  on  their  im 
nature — contentment  with  their  lowly  but  honourable  lot,  the  blessings 
flow  from  industry,  the  fostering  of  the  domestic  affections,  and  aspiration 
the  improvement  of  society.” — Chambers'  Journal. 

***  Sold  also  in  Five  Parts,  any  of  which  may  be  had  separately  as  follows:— 

FIRST  LESSONS  IN  SINGING  AND  THE  NOTATION  OF  MU! 

Containing  Nineteen  Lessons  in  the  Notation  and  Art  of  Reading  Music. 
Is.  sewed. 

RUDIMENTS  OF  THE  SCIENCE  OF  HARMONY  OR  THOROUGH  B i 

8vo,  Is.  sewed. 

THE  FIRST  CLASS  TUNE  BOOK.  A selection  of  thirty  single  and  plea 

airs,  arranged  with  suitable  words  for  young  children.  8vo,  1*.  sewed. 

THE  SECOND  CLASS  TUNE  BOOK.  A selection  of  Vocal  Music  ada 
for  youth  of  different  ages,  and  arranged  (with  suitable  words)  as  two  and  t 
part  harmonies.  8vo,  Is.  6 d. 

THE  HYMN  TUNE  BOOK.  A selection  of  Seventy  popular  Hymn 
Psalm  Tunes,  arranged  with  a view  of  facilitating  the  progress  of  children  lesu 
to  sing  in  parts.  Svo,  Is.  6 d. 

The  words  without  the  Music  may  be  had  in  three  small  books  as  follows : — 
MORAL  SONGS,  from  the  First  Class  Tune  Book.  Id. 

MOR  AL  SONGS,  from  the  Second  Class  Tune  Book,  Id. 

HYMNS  from  the  Hymn  Tune  Book,  I4d. 

*„*  The  Vocal  Exercises,  Moral  Songs,  and  Hymns,  with  the  Music,  may  al 

had,  printed  on  Cards,  price  Twopence  each  Card,  or  Twenty-five  for  Three  Shil 


BUADDUKI  AMD  IVAKI,  BRIRTBR8,  WmTBl'RIAB*. 
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